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BESEARCE MEMORANDUM

FORCE AND PRESSURE CHARACTERISTICS FOR A SERIES OF
NOSE INLETS AT MACH NUMBERS
FROM 1.59 TO 1.99
I - CONICAL SPIKE ALL-EXTERNAL COMFRESSION INLET

WITH SUBSONIC COWL LIP

By Fred T. Esenwein and Alfred S. Valerino

SUMMARY

An experimental investigation to determine the force and pressure
cheracteristics of & typicael nose~inlet ram-jet configuration was con-
ducted in the NACA Lewis 8- by 6-foot supersonic tunnel. The model
consisted of a conical spike all-external compression inlet attached
o an ammular subsonlc diffuser. Internal-and externasl-pressure dls-
tributions, pressure recovery, and 11ft, drag, ard plitching moment
were measured for a range of mess flows at engles of attack from 0° to
10° for free-stream Mach numbers of 1.59, 1.79, and 1.99. The investi-
gatlon was conducted at a Reynolds number of approximastely 2.13 x 106
based on model inlet dlameter.

Regults of the investigeation indicate that a2 rapld increase in
totael drag with decressing mess flow wae assoclated with the large
increase in additive drag. The Increment of external drag due to
angle of attack was fournd to be essentlally lndependent of mass flow
and free-stream Mach number.

At critical mess flow, the external-lift-curve slope increased
slightly with angle of attack end Mach number, whereas the pitching
moment increased almost linearly with angle of attack and was inde-
pendent of Mach number. Ab low angles of atteck, the 1ift and pitch-
ing moment remained nearly independent of mess-flow spillage. At 10°
angle of attack, however, the 1ift decreased with dscreessing mass flow
but the pitching moment remained nearly constant.
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In gemeral, the decrease in pressure recovery with angles of
attack up to 10° was of the order of 1 percent and no shock instability
was noted except for very low mass flows at 6° and 10° angles of attack
for Mach number 1.99.

Comparison of the experimental results with available theories
revealed that the additlve-drag and friction-drag coefficients were
predicted satisfactorily at zero engle of ettack for the range of mass
flows and, free-stream Mach numbers Investlgated. Prediction of the
pressure drag, however, was limited to the condition of zeroc mass
spillage.

INTRODUCTION
As part of a program to determine the aerodynamic cheracteristilcs
of rem-Jet engines, an investigation of four axially symmetric spike-
type supersonic nose-inlets was conducted in the NACA Lewis 8~ by 6-foot

supersonic tunnel. In order to simulate a portion of a complete ram-
Jet engine, each inlet was attached to a fixed afterbody that formed

the subsonic diffuser.

The purposes of this investigation were: (1) to obtain pressure,
force, and moment deta; and (2) to compare the experimental results with
theory where possible.

Results obtalned from the Investigatlon of a conlcal-splke all-
external compression inlet with a subsonic cowl lip are presented. The
inveatigation was conducted through a range of mass flows and angles of
attack from 0° to 10°.at Mach numbers.of 1.59, 1.79, and 1.99. The
Reynolds gumber based on the inlet diameter varled from 2.1l to
2.15 X 10° for the range of the lnvestigation,

SYMBOLS
The following symbols are used in this report:
Cp drag coefficient, D/q,osm
friction-drag coefficient based on wetted darea
C;  1lift coefficient, L/qyS,
pitching-moment coeffilcient ebout bage of model, G/qOSmZ

pressure coefficient, p-po/ %

P TR
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drag

diemeter at area of maximum cross section, 8.125 inches
pltching moment sbout base of model
ik ig

length of model, 58.76 inches

Mach number

mass flow

total pressure

static pressure

dynemic pressure, ypM2 /2

Reynolds number

area

"inlet capbure area defined by cowl lip, 0.1750 square foot

meximm cross-sectional area, 0.3601 square foot
velocity

veloclty in boundery layer

axial perturbation velocity

oylindrical coordinates
distance from model surface
angle of attack

ratio of specific heats, 1.40

boundary=-layer thickness
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Subscripts s
a additive drag

b friction

1 local condltion in boundary layer

P Pressure

& conditions &t oubter edge of boundary leyer
0 free stream

1 cowl lip

2 station at x = 7.558 inches

3 entrance to combustion chamber

5 minimum area at plug

APPARATUS AND PROCEDURE

Two ldentical models of the ram-jet oconfiguration were investi-~
gated; one was used for force measurements, the other was used to obtaln
pregsure data. The instrumentation condulte and the boundery-layer rake
ghown in figure 1 were not present on the force model.

The main components of the ram-jet configuration shown in fig-~
ure 2(a) consisted of a conical-spike all-external compression inlet
(Pig. 2(b)) followed by an amnuler subsonic diffuger formed by the outer
shell and the central Inner body. Four support struts locabted 450 from
the vertical center line were used to attach the outer shell to the
center body. The over-all lenghth of the model was 58.76 inches and the
maximm body dlameter was 8.125 inches.

The inlet was so desligned that the angle formed hetween the cenbter
line of the model and a line Joining the tip of the splke and the cowl
lip was equal to the engle of the oblique shock generated by the 50°
cone at & Mach number of 1.79. The cowl, which was designed for oper-
etion with the normal shock located slightly ahead of the cowl lip, had
& rounded subsonic leading edge (fig. 2(b)). Coordinates for the center
body and ouber shell are presented 1n table I.

by
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The mean geometric flow-aree ratio (fig. 3) represents the ratio
of the area based on the average normal to the surfaces of the ammulus
to the maximum cross-sectlonel area in the combustion chamber. The
region of nearly constant area at the inlet was provided to permit
stabilization of the boundary layer behind the normal shock prior to
deceleration of the flow in the subsonic diffuser. The small decrease
in flow area from x/d = 0 to 0.25 resulted from the deslgn of the
subsonic cowl lip.

The furce model was rigidly connected to & three-component strain-
gage balance located inslde the center body and the balance wes sattached
to the tunnel sting-strut combination.

Inatrumentation of the pressure model included static orifices as

indicated in table II and a 1%‘-inch boundary~-layer reke located on the

outer surface of the model (8 = 0°) at station 51 (fig. 2(a)). For one
of the runs at a Mach number of 1.79, two total-head rakes were located
Inside ghe model immedietely in front of the support struts at 6 = 135°
and 315%. ,

Six similar radial statlc and total-pressure rakes, equally spaced
with respect to the vertical center line, were attached to the sting at
the entrance of the combustion chamber for both the force and pressure
models. A sting-mounted, hydraunliocally actuated plug was provided at
the exit of the model to vary the flow conditlons through the engine and
& pendulim~type angle-of-attltude Indicator with an accuracy of 0.1° was
located inside the center body to meassure the angle of attack,

All pressures were msasured on multlple~-tube mancmeter boards and
were photographically recorded. The total pressures in the boundary
leyer were measured using mercury as the working fluld; all other
Pressures were measured using tetrabromoethylene. .

Both models were 1nvesti'§a.ted through a range of mass flows at
angles of attack from 0° to 10° for the free-stream Mach mumbers of
1.59, 1.79, end 1.99. 4n aedditional run was mede with the pressure
model rotated 180° to obtein a more complete survey of the pressure dis-~
tributions at Mach number 1.79.

For presentation of the dabta herein, the mass flow is expressed
in terms of mg/mg, defined as the ratio of the flow passing through the
englne to the flow in a free-stream tube of cross-sectional area S,
(fig. 4). The mess flow passing through the engine was computed for
choking at the minimum geometric area of the plug using the measured
total pressure at the combustion-chamber inlet and wes corrected by the
factor 0.97, which was determined for the shock-swallowed condition.

PRI .



6 Ly NACA RM E50J26

RESULTS AND DISCUSSION

The presentetion end the discussion of results are divided inbo
two major sections covering the external and internal-flow character=-
istlcs. Evaluabion of the effects produced by variations in mess flow,
angle of attack, and free-stream Mach numbexr are made in terms of the
flow characteristics of the model.

Extornal-Flow Characteristics

Zero angle of attack. - The btotal drag, which includes the pressure
and the friotion drag over the outer shell and the additive drag along
the entering sireamline, is presented in coefficient form in figure 5.

At a constant mass-flow ratio, the mess~flow spillage hed an increesingly
edverse effect on the total drag as the free-stream Mach number varied
from 1.59 to 1.99. At critical mess flow, the increase in drag with
decreasing free-stream Mech number, as shown in figure 6, resulted from
the inorease in mess-flow spillage due to choking internally neer the
leading edge of the support strubs.

Representative pressure distributlions over the external surface
of the model at zero angle of attack are shown 1n figure 7 for the three
Mach numbers. These data indlcate that the externmal static pressure
over the cowl decreased with incressing mass spillage due to the rapid
expansion produced by the increased curvature of the entering streamline.
Additional pressure dete are tebulated in teble III.

The large varlations in the external pressures over the cowl did
not extend to more than approximately 1 dlameter downstream of the cowl
1lip. For maximum mass flow at each free-stream Mach number, external
pressures equal to or less thaen the stream static pressure were
approached at,approximately x/d = 0.5, Consequently, e greater part
of the surface pressure drag occurred over the forward portion of the
cowl.

The decrease in the external-pressure ocefficient at x/d = 4.31
resulted from expansion of the flow produced by the change in contour
of the outer shell. Veriations in the pressure distributlons at
x/d = 1.5 abt Mach number 1.79 and x/d = 3.25 at Mach number 1.99
have been determined to result from weak tunnel disturbances.

Comparison of the experimental pressure distributions at Mach
number 1.99 with linearized potential theory (cp = -2 vx/U;) shows

excellent agreement at a mass-flow ratio of 1.00 (fig. 7(c)). Although

<
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no valld comparison can be made at Mach numbers 1.59 and 1.79, the
theoretical pressure distributions are included on figures 7(a) and
7(b) to represent the 1limiting pressures that would be attained at a
mass-Flow ratio of 1.00.

Typical schlleren photographs of the shock configuration at the
lnlet are presented in flgure 8 for zero angle of attack. Enlargements
of these photographs showed a small reglon of separated flow at the
cowl lip wlth large mass spillage. Although the flow separation ls not
apparent in figure 8, the reglon of expansion and the compression shock
subsequent to the separation of the flow can be reedily identified.

«  The pressurs-drag coefficlent GD,p evaluated from a graphlcal

integration of the pressures measured over the external surface of the
model, decreased linearly wlth decreasing mass~flow ratlio, as shown in
figure 9. At mass-flow ratios below approximately 0.7, the pressure
drag became negative due to the negative pressures over the cowl.

Reasonably good agreement is obbtained between the theoretical
pressure-irag coefficlent and the experimental results for the shock~
swallowed condition at Mach number 1.99. Extrapolation of the data for
Mach numbers 1.59 and 1.79 to a mass-flow ratio of 1.00 would indicate
that good agreement with theory could be expected at these conditioms.

Typical boundary-layer profiles measured adjacent to the surface
of the model at station 51 are presented in figure 10 in berms of the
locel Mach number. The Rayleigh equation was used to evaluate the
boundary-layer data at zero engle of atback by assuming that the static
pressure in the flow field was egual to the value measured at the model
surface and that the total temperature was constant throughout the flow
fileld.

The veriations in the profiles with mass-flow spillage and free-
gstream Mach number were found to be sssocleted with the detached bow
wave ahead of the cowl lip and the data were analyzed using the method
presented in reference 1. As a result of this analysls, the boundary-
layer thickness 8 was determined to extend to the point at which the
slope of the profile rapidly incressed, as indiceted in figure 10.

The nondimensional-velocity profiles were caloulated using the
boundary-layer thickness 8, which was determined by the method in
reference 1, and are presented in filgure 11l. For the range of mass
flows and free-stream Mach numbers of this investigation, the veloolty
profiles are in agreement with the 1/7 power law, which is usually
applied to flat-plate data without pressure gradlents. Calculatlohs of
the effect of the pressure gradient on the boundary layer Indicated that

GUNFIDEN I -
M
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inesmuch &s the gradient occurred only over the cowl in the region of
thin boundary layer the effect would be of the order of 1.5 percent of
the experimental friction-drag coefficient,

The experimental values of friction-drag cosfficients, evaluated
from a graphlcal Integration of the decrement of momentum in the boundary
layer, are presented in figure 1l2. BExsmination of the schlleren photo-
graphs indicetsd that the tramsition point in the boundary layer ocourred
at approximstely x/d = 0.6 and that small variations in the friction-
drag coefficient probably resulted from the movement of the transition
point along the model.

A comperlson of the average values of the experimentael friction-
drag coefficlents with the theoretioal values, obtalned fram the
equations given by von Kérmdn (reference 2) for turbulent compressible
flow over a smooth flat plate, is presented in figure 13. Although the
small region of laminar boundeary layer over the cowl and possible three-

dimensional effects have been neglected in this comparison, good agreement

is obtalned.

The experimental edditive-drag coefficients were evaluated at zero
angle of attack from a momentum balance hetween the free-gtream flow
station O and flow station 2. The resulis presented In figure 14 indicate
a very rapld increase Iin additive drag with decreasing mass flow wlth the
rate of change being essentially ‘independent of free-stream Mach number.

Good agreement 1s obtained betwesn the theory based on one-
dimensional flow corsideratlions as presented in reference 3 and the
experimental results for the three free-siream Mach numbers. Inasmuch
28 the oblique shock fell slightly shead of the cowl 1lip at Mach number
1.59, the ordinate of the theorstical curve at a mass-flow ratio of 0.93
represents the supersonic edditlve drag at the maximum mass flow as
determined from conlcal-flow theory for the shock-swallowed condltion.

The dreg components are summarized and compared with the total
drag measured with the force model in figure 15. For this comparison,
the friction drag was modified to include the increment of drag due to
friction over the surface of the model from station 51 to 56 using the
average friction coefficlent obtained from the boundary-~leayer measure-
ments. Good agreement was obtained at Mach numbers 1.79 and 1.99. " Ab
Mach number 1.59, however, the force-model drag waes approximately
15 percent higher at critical mess flow then that obtalned from the

presgure model.

For critical mess flow, the additlve drag at Mach number 1.59
was greater than the sum of the pressure and friction drags, whereas at
Mach numbers 1.79 and 1.99 the friction drag was the largest component.

RIS T “I!'b'*
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The decrease ln pressure drag wlth decressing mass flow was relatively
unimportant beceuse the increese in edditive drag wes much greaster and
the net effect was & rapid increasse in tobtal drag. For & mass-flow
ratio of 1.0 at a Mach number of 1.99, the additive drag wes zero and
the pressure drag becams a signiflcant part of the total drag.

Angle of abttack. - The sffect of angle of attack on the total-
drag coefficient 1is presented iIn figure 16. For a constant mass flow,
the axial force due to the external flow was found to be nearly inde-
pendent of angle of attack; the increase in drag with angle of atback
therefore resulted from the component of the normsl force. All
increments of drag were essentially independent of mass flow except ab
10° angle of attack for Mach mumber 1.99 where slight shock instability
occurred..

Included in the extermal 1ift presented in flgure 17 1s the
component of the force along the entering stream tube, which is inherent
in the definltlion of the external forces. At low angles of attack for
the three Mach numbers, the 1ift d41d not vary greatly with mess-flow
spillage. At 10° angle of atback, however, the 1ift decreased with
decreasing mass flow. The external pitching moment, evaluated by assum-
ing that the turning of the flow occurred at the cowl lip, was almost
independent of mass-flow spillage at all angles of attack, as shown in
figure 18. For the complete range of the Investigatlon, the center of
pressure location presented in figure 19 varied from 5.4 to 4.4 dlameters
ghead of the base.

The varisgtion of the drag increment, the 1ift, and the pltching
moment with angle of abttack for critical masss flow 1s presented in fig-
ure 20. The increese in drag increment wes essentially independent of
free-stream Mach number. The lift-curve slope increassed slightly with
angle of attack and Mach number wheress the pitching moment increased
almost linearly with angle of attack and was independent of Mach number.

In order to provide a simple comparison, theoretlical curves were
calculated by the semiempirical method of reference 4, modified to apply
to an open-nosed body, and are included in figure 20. End effects were
neglected for the calculations. Comparison of the experimental results
with the modified semiempirical method indlcates that the Increment of
drag and the external lift are underestimated but that the pitching
moment is in agreement with experimental values for low angles of attack.
Tnesmuich as the decreasse in critical mass flow at 10° angle of attack
resulted in an increase in drag, the discrepancy between the experimental
increment of drag and the theoretical value at thils condition 1s somewhat

exaggorated.
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Variatlon of the external-pressure distribution with angle of
attaeck for a constant mass-flow ratio at Mach number 1.79 is shown in
figure 21. As the angle of attack increased, the loading inoreased in
the region of the cowl. It 1s of interest to note that the major contri-
bution to the 1lift resulted from the inorease in static pressure over the
lower surface of the model (& = 0°). Beyond 2 diemeters downstresm of
the cowl llp, the external pressures over the upper surface (6 = 180°) s
which were practlcally unaffected by Increasing angles of attack up to
10°, may indicate separation of the oross flow (reference 5).

Comparison of the angle-of -attack contridbution to the circumfer-
entlal pressure distribution with three-dimensional linearized potential
theory at Mach number 1.79 indicated progressively better agreement as
the distance downstream of the cowl lip was increased. For zero mass
splllaege at Mach number 1.89, better agreement wes obtained between the
experimental results obtalned near the cowl 1lip and two-dimensional

theory.

Verlations of the total pressure in the boundary layer over the
bottom (6 = 0°) and the top (9 = 180°) surfaces of the model at station 51
are presented in Plgure 22 for Mach number 1.79 in terms of the ratio of
the loocal measured totel pressure to the free-streem total pressure. With
increasing angle of attack, a thinning of the boundary layer ocourred over
the bottom surface of the model, Over the vop surface, however, a slight
increase in boundary-layer thickness was noted for small angles of attack.
At higher angles of attack, the boundary-layer thickness decreased appreci-
ably and 1t ls presumed that the boundary-leyer air shifted to form a pailr
of lobes along the sides of the model similar to the boundary-layer shift
reported for the RM-10 model in reference 5.

Internal-Flow Cheracteristics

Zero angle of abtack. ~ The variation of total-pressure recovery
and combustion-chamber Mach number with mass-flow ratlo ls presented in
flgure 23. The total pressure Pz was detérmined from the corrected
megs flow and the measured statlic pressure in the combustion chamber.
The combustion-chamber Mach number was calculated based on lsentrople
expansion of the flow from the anmuler area at the rake to the cross-
sectional area of the combustlon chamber wlth the sting removed.

At Mech number 1.£59, the total-pressure recovery remained nearly
independent of mess flow in the suberitiocal region and the shock config-
uration was stable throughout the range of mess flow. Although the total-~
pressure recovery decreased with deoreasing mass flow at Mach numbers
1.79 and 1.99, no shock instability ocourred at zero angle of attack.

2034
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A breakiown of total-pressure losses Into inlet and subsonic diffuser
losses, as shown in figure 24, indicates a decrease in subsonic diffuser
losses and an increase in inlet losses for decreasing masss flow. The
decrease In total-pressure recovery with decreasing mass flow for Mach
numbers 1.79 and 1.99 resulbted from a more rapid increase in inlet losses
than the corresponding decrease in subsonic diffuser losses. At maximm
Pressure recovery near the corliticel mass flow for the three free-stream
Mach numbers, the subsonic diffuser losses wére approximately eaual to
the Inlet loases.

Comparison of the experimsntal inlet recovery with a calculated
shock recovery ls presented in figure 25. In order to provide an inde-
pendent method of estimating the shock recovery, the location of the
normal shock zhead of the cowl lip for mass-flow ratios less then 1 wes
predicted by the method presented 1n reference 6. An over-all tobal-
Pressure recovery was then computed by weighing the separate recoveries
of the flow passing through both the oblique and normal shocks and the
flow pagsing through only the normal shock. Inasmuch as the friction
effects over the internal surfaces were neglected, the agreement between
the calculated velues and the experimental results is fair and within
the accuracy of the computations.

The subsonlc diffuser characteristics shown in figure 26 lndicate
that the increase in total-pressure recovery P3/P2 with decreesing mass

flow was independent of Mach number except in the region of critical
mass flow. Ab maximum total-pressure recovery for Mach number 1.79, sub-
sequent investigation revealed that approximately 4 percent of the loass
in tobal pressure in the subsonlc diffuser resulted from wake effects
produced by the support struts.

The diffuser performance has also been expressed In terms of & loss
coefficient AP/q_z and an effectiveness parameter (Ap/Apideal). Although

no Mach number effect was indicated in terms of the pressure recovery, the
total-pressure loss expressed in terms of the avallable dynamic pressure
showed an 1ncreese wilth Mach number as well as wlth mass.flow. Attempts
to correlate these data as a function of either Reynolds number or Mach
number at the entrance to the subsonic diffuser were unsuccessful, and it
is believed that the variation with Mach number mey result from differences
in the initial boundary layer (reference 7).

Typlcal Mach number profiles at the entrance to the combustion
chamber for several mass flows at Mach number 1.79 are presented in fig-
ure 27. The largest variations in Mach number across the ennular passage
occurred at mass flows near maximum pressure recovery. The varlations in
the profiles meagsured by the various rakes were found to result from the
wake effects produced by the support struts.
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Angle of attack. - The effect of angle of attack on the total-
pressure recovery is shown in figure 28. A decrease of approximstely
1 percent in total-pressure recovery was measured es the angle of attaock
was incressed to 10°. These results indicate a somswhat smaller
decrement in presaure recovery wilth angle of attack than reported in
reference 8.

The critical mess flow was essentially unaffected by changes in
angle of attack up to and lncluding 6°. At 10° angle of attack, however,
& decrease in the critical mass-flow ratio from 0.915 at zero angle of
abtack to 0.885 was measured for Mach number 1.79. A similar decrease
ocourred at Mach numbers 1.59 and 1.89. ’

The. abrupt decrease in pressure recovery for low mass flows
(m % 0.46) at Mach number 1.99 for 6° and 10° angles of attack
3/

resulted from bounlary-layer separation over the upper surface of the
splke and slight instability of the shock configuration. No apprecieble
decrease in pressure recovery resulted from the separation at high angles.
of abtack for Mach numbers 1.79 end 1.99 vhen no instabllity occurred in
the shock configuration (fig. 29).

The effect of angle of attack on the Inleét and svbsonlc diffuser
losses 1s presented for Mach number 1.79 in flgure 30. These data
indicate that the components of the total-pressure loss are essentially
independent of angle of attack.

The besic cause of the reduction in critical mass flow at 10° angle
of attack can be found from & study of the variation in Internal pressure
distribution with angle of attack at Mach number 1.79 presented in fig-
ure 31. For a constant mess flow, a slight decrease in pressure ocours
over the bottom surface of the spike (6 = 0°) near the cowl lip at 10°©
engle of attack but the remainier of the static pressures show no
significant trenmd. Over the top surface (6 = 180°), however, the
decrease in static pressure in the region of x/d = 1.0 at 10° angle of
attack indicates that the flow tends to choke between the upper support
struts. Tt 1s believed that the cross-flow effects over the spike may
roesult in increased mess flow in the upper portion of the annulus and
consequently produces premature choking between the struts. Additlional
internal pressure data are tebulated in table III.

The variation of total-pressure distributions at the entrance to
the combustion chamber was very pronounced with angle of attack (fig. 32).
As the angle of attack was varled from 0% to 10° , the peak of the profile
shifted toward the upper surface of the annulus, indicating an increase
in mass flow in this region. In the lower portion of the combustion
chamber, the profile tended to became flat with a reversal in curvature

TRy
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near the wall. Comparison of the total-pressure ratio in this region
with the pressure ratio at the wall indicates separation of the flow
along this surface of the combustion chamber.

SUMMARY OF RESULTS

The force and pressure cheracteristics of a typical rem-jet confi-
guratlion utilizing a conlcal splke all-external compression inlet were
investlgated in the NACA Lewis 8-by 6-foot supersonic tunnel at & Reynolds
number of approximately 2.13 X 106 besed on the inlet dlameter. For the
range of mass flows and angles of attack lnvestigated at Mach numbers
1.59, 1.79, and 1.99, the following results were obtained:

1. At zero angle of attack, the external-pressure distribution for
zero mass spillage was adequately predlcted by linearized potential
theory.

2. The boundary-layer veloclty profiles mesasured over the external
surface at the rear of the model were in good agreement with the 1/7 power
law. The skin-friction coefficlents were essentially lndependent of mass
flow and were predicted by two-dimensional compressible turbulent-flow
theory.

3. The rapld Increszse In total drag wlith decreasing mass flow
resulted from the large- inorease in additive drag. The veriation of
edditive drag with mass flow was predlicted at Zero angle of attack from
one~dimensional-flow considerations.

4. For & consbent mass flow, the axlel force due to the external
flow was nearly independent of angle of attack indicating that the
increase in drag with angle of abtack resulted from the component of the
normal force.

5. The external 1lift wes essentlally independent of mass flow at
low angles of abtack. At orltical mass flow, the lift-ocurve slope
increased with Mach number and was linear at engles of attack below 6°.
The pltchlng moment was Independent of mass flow and Mach number and
increased almost linearly wlth angle of attack. The resulilng center of
pressure, which was locabted approximately 2 diameters downstream of the
cowl lip, moved slightly rearward with angle of attack and Mach number.



14

wliaEETre NACA RM ES0J26

6. AL critlical mass flow, the increment of dreg and the 1ift werse

underestimated but the pitching moment was predicted with ressonable
&gocuracy by a semlempirical method, which was modified to apply to an
open-noged body.

Iewis Flight Propulsion Laboratory,

Nabtional Advisory Committee for Aeroneutics,
Cleveland, Ohio.
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NACA RM BS0J26

TABIE I - TABLE OF COORDINATES FOR NACA 8-INCH

(a) Center-body coordinates.

RAM-JET CONFIGURATION

Statlon |Dliameter
(in.)

0.500 3.000
1.000 34330
1.500 3.600
2.000 3.820
2.500 3.983
3.000 4.1125
3.500 4.220
4.000 4.303
4.500 4.371
5.000 4.430
6.000 4.524
7.000 4.580
7.750 4.600
7.875 4.600
10.000 4.585
12.000 4.545
14.000 4.486
16.000 4.415
18.000 4.327
20.000 4.220
22.000 4.084
24.000 3.922
26.000 3.715
30.031 3.343

(b) Outer-shell coordinates.

Station Diamester
(4n.)
External| Internal
0.100 5.730 5.598
.200 5.791 5.604
.300 5.844 5.622
.400 5.887 5.648
.500 5.927 5.878
1.000 86.100 5.845
2.000 6.360 6.110
3.000 6.550 6.300
4,000 6.866 6.416
5.000 8.750 68.500
8.875 6.998 6.748
22.000 7.616 T.366
30.000 8.024 T.774
32.000 8.125 7.875
56.000 8.125 7.875
‘ﬁqm:;,rf

15
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YU NACA RM ES0J26

TABLE ITI ~ LOCATION OF STATIC-FRESSURE ORIFICES FOR PRESSURE MODEL

(2) Location of static tubes (b) Location of static

along shell contour. tubes (6 = 0°).
Station Station
External® Internal® Spike | Island
0.50 11l.00 0.50 -1.50 8.00
1.00 12.00 1.00 -1.00 9.00
1.50 14.00 1.50 -0.50 10.00
2.00 16.00 2.00 0 11.00
2.50 18.00 2.50 0.50 12.00
3.00 21.00 3.00 1.00 14.00
4.00 24.00 4.00 1.50 18.00
5.00 27.00 5.00 2.00 18.00
6.00 31.00 6.00 2.50 21.00
7.00 35.00 7.00 3.00 24,00
8.00 40.00 8.00 4.00 27.00
9.00 45.00 9.00 5.00 31.00
10.00 : 6.00 37.00
7.00
8Two rows of orifices, one at s -

6 = 180° and one at 8 = 270°

be =00

-



2034

$ABLE TII - EXTERNAL AND INTEHNAL PRESEURE COEFFICIENTS OF MACA B~INCH RAN-JET COMFIGURATION
FOR FOUR ANGLES OF ATTAGE

(a) Fres-atream Mach mmber of 1.50.

-

SeL0SH Wi TOVM

ste=| a = 09 * 0,805 I = 0P; = 5 az Q% z 0.8 e = 0 G = . 0.
ste- 3 my/mg o ® 0% my/mp = 0735 | 0% mafmg = 0.663 ; -a/mo- o0l | O} mpfmg ® 0.454
Longitudinal disteibutlion of cp
Outer shell Center Guter shell Center Outer shell Center Outer ghell Center Outer shell Center
Extermal |Inter—| °°2¥ [T External vor-] P%Y [ Ecvermal  [Inter-| P°%Y [ Extarnal Ioter] %37 [External |[Inter| °°%7
nal nal nal nal na)

) a— | 1800} 870°| O° o° 180° | 270°] 0° oo 180° | 270°| o° 09 180°| 87c°| ©o° o0 180°| gro°®| o° oe
"=1.8 0.518 0.514 0.635 7| 0.987 1.091
-1,0 .682 901 1.003 1.075 1.151

-.B 890 . +089 1.071 1.187 1.208
] 032 1.021 1.108 © | 2.188 ) 1.261
.5lo.184l0.155|0.882 | .ee0 | 0.082 jo.079|1.088 [1.012 | 0.024 }G.005[1.190 | 1.118 | -C.047 |0:079|-1.877 | 1.196 |=-0.1E8[-0.807|1.598 | 1.308
1.0| .1B2| . .8656 | .18 .04 | LO7TL|1.068 | .998 .oe1| .o18f1.1083 | 1.187 | -.ce8|-.0R6/1.288 | 1.206 | -.104[-.118[1.381 { 1,338
1.5| .o78| .078| .B56 | 788 044 1.063 | .o9¢ .006 | .016[1.183 | 1.133 | -,028]-. 1.268°| 1.285 | -.084(-. 1,380 | 1,351
£2.0| .043| .052| .85 | ,783 .020| .035|1,066 | .77 | =.006( . 1.10e7 | 1.124 | -,028|-,085|1.269 | 1.280 | ~.C71|~.074|1.381 | 1,349
e.8| .o2s| .027| .878 | .786 009 | ,014|L.066 |1.005 | -.012 |-.010|1.194 | 1.142 | -.029|-,031|1.375| 1.235 | ~.0668|-.009|).383 | 1.569
3,0 .021| .013| .854 | .508 ,007 | .004(1.040-(1,015 | -,008|-.015(1.162 | 1.150 | =.018|=. 1,266 | 1.241 | -.062(-.0683|1.377 | 1.563
4.0)~. -.027| .54 | 008 |-.027|-.034|1.043 11,0018 | ~,089 p,047[1.176 | 1,159 | ~.081|-.060{1.265 | 1.248 | ~.O74(-,004]|1,375 | 1.34b
6.0|-.080|-.036| .77 | 760 | -,089|-.044|1.0017 |2.012 | ~.048 |-,064 (1,181 | 1.159 | =, -,064|1.850( 2.8408 | -,076|-.079(1.367 | 1.365
& g.0l-.032l-,088! .23 ]| .ece |-.039l-.046| .c05 | L9001 | - 46 l- 082312401 1,145 | -.064/-.06111,048 ) 1.240 | -.068|-.072]/1.368 | 1.360
7.0]-.02e|-.050| .510{ .6O& | -.0R®|-,038[1.,002 |1.003 | -, -.044 (1,151 | 1,151 | =.042|=.050] 1,245 | 1.245 | ~.064[=.068|1.3683 | 1,365
B.0|-.080|-.055| .659 | .878 | -,036(-,089)1,050 |1.030 | -.040|-. 1.189 | 1.1e7 | -,047[~.060]1,257 | 1.257 | =-.0B7|-. 1. 1.37C
9.0(-,027|-.050| 707 | .76 | -.020[-. 1,021 |1.028 | =« -.040[1.187 |17 | -. -,045/1.25¢ | 1.269 | -.049|-.061|1.388 | 1.
10.0(-.020|-.017 .520 | ~.004 |-, 1.028 | =-.050 |-, 127 | -. - . 031 1.268 | =.041[-.08 1.5
11.0|-,014 |-.014 Ad2 | -.010|-.019 1,048 | ~,028 |-.083 1,184 | -. -.087 1.269 | -.083|-.052 1.578
12,0|-.015|~,014 .78 | -.016(-.018 1.082 | ~,080]-,022 1.200 | -.023|-.008 1.287 | -.051|-.031 1.388
14.0|~-. -. A | -.014 |-, 013 1.189 | -.017 |-.007 1l.262 | -,021|-,0R0 1.328 | ~.0R28(-.022 1,411
16.0|~.0L5]-.0L3 778 | =.017|-.00% 1.281 | -.020(-,021 1.306 | -.082|-,028 1,560 | -.026|~.02b 1.438
18.0(=.000(=.013 817 | -.012-.018 1.270 | =-.014 =,018 1,542 | -.018]-,008 1288 | - po1l-.024 1.448
£1.0|=.010|-.007 1. -,01%|~.081 1.336 | -.014 |-.022 1304 | -.006{-.024 1.480 | -.019|-.026 1,474
£24.0[~.007(-.0L4 1,170 | -.009 [« .016 1,268 | ~,011|-,018 1.435 { -,0013|-,080] 1.463 | -.016(-.022 1.497
£27,0(~. -.018 1.235 | -.016|-.009 1.487 | -.007]-. 1.460 | -.016|~.028 1.468 | -.021|-. 1.518
31,01{-.01%(=. 1.976 | -.010|~.025 1,463 | ~.080]-.026 1,483 | -.002|-.027 1.502 | -.028|-.027 1.528
55,0(~,048(-. - -~ 048 -.052 |- .048 -.083 |-.048) -.055|-.048
3.0 1.304 1.481 1.504 1.511 1.532
40,0 (=,028|=.029 -.029|~.051 -.030/-.031 -.022 |~.031] - ~.083
45,0 (=,031]~,086 -.0283 |-,027 -.023 |-.027 - 024 |-, - .025|~.039
Ciroumferential distribution of Op
Bta-| Outer azhell, external Outer shaell, extarnal Outer shell, external Outexr ahell, external Outer sbell, external
tion )
o—| 1982 | 2180] 2340 | p520 | 1ps0| 2189] 2540 | 2520 | 198°| 2169 | 234°| eap0 4|  100°] 2169f 2340 | e52° | 108°) 218°| £34° | 282°
0.5]0.17710,1%6 |0.172 |0.161 | 0.100|0,097{C.002 | 0,086 | 0.01l4 |0.013[0,0060.000 | —0.083 -0.087(-0,075 [-0,076 | -0.167[-0.192-Q.196 [-0.203
14,0(-.018|-.0201-.017 |-,007 | =.0L9|-.024|=.025 | -.004 | -.092|-.027[-.034|-,017 | ~-.008|-.031|-.086| -.081 | -.031|-.034|-.085 |~.004 |
43,0}~ ,0a7|-.c26(|-.027 |-.028 | -.029|-,086|-.0R9 |-.020 | -.0R9|-.020|-.029|-.020 | -.031|-.088|-.031| -.081 | -.031)=-.030]-.051 | ~.031 |

LT




TABLE III - EXTREANAL AND INTRRFAL PRESSURE COEPFICIENTS OF NACA B-INCA RAM~JET CONFIGURATION

FOR POUR ANCGLES OF ATTACK - Contimied
{n) Conmtinued. - Pres-strean Mach nuaber of 1.58.

BpGA

.0 902

l::.:n a = 0% my/my ¢ 0.229 l a g 3% my/mp e 0,804 I o = 3% mz/my = 0.740 a 3 3% my/my = 0.662 _I e = 3% ms/mo » 0.852
Longitudinal distribution of GP
Quter shell Center Outer shell Canter Quter shall - Genter . Quber ahall Oenter Quter shell Centor
Extarnal ' Inter-| Y98Y | External Tntor— | %7 | External Inter-| P°4Y | Erternal Inter-| P%4Y [ Bxternal Intar-| body
9— | 180° | £700 [ L 186° | 27¢° o0 [ 160 £270° oo [ 180° | zro0 Q° 09 180° | 27¢0° oe [+
-1.6 1,184 0.084 * 0.588 Q.729 1.008
=-1.0 1.248 867 769 1,080 1.096
-5 1.308 880 951 1.079 1.133
[+] 1.35% 509 i 978 1.0%6 1.138
«5|=0.551 |-0.428| 1.504| 1.423 0.081 | 0.157 | 0,761 .826 | -0,020| 0,103] 0,921 .938| -0.089| 0,041 1,130| 1,080 ( -0,1564 |-0.076| 1.229| 1.171
1,0| =.214| =.831| 1L.407| 1l.454 « 004 <124 765 LTRE | -.028 080 <980 «891 =.089 .050] 1.145| 1.084 =-.152| =-.017| 1.838| 1.18%
1.5 =.188) =.189; 1.465) 1.446, -.013 L8351 T8 LT82 ) = S LSO 558 +888; =,08% 0211 1.1867 1.106) =-.111) =.018) 1.045] 1.202
2.0 ». 183 =.159| 1.482| 1.46¢| =~.010 « 066 B34 07| =.058 +Od1 «987 B -7 .013] 1,18%| 1.104 -0 -,013| 1.865 l.RO8
2,85| =. -.184| 1.48%| 1.472 - +O56 854 T8O | -, 084 .1.002 .92 =071 .008| 1.17¢%| 1.150| ~.090| -.01l7| 1,265 1.883
8.0 -. -.103| 1.480| 1.474 =051 030 838 789 | - 047 .018| 1,991 JMB8| ~.086| -, 1.171| 1.141 -,085| -.019| 1.266| 1.833
4.0 -,108| -.115| 1.480]| 1.475| -.065| ~.024 -B826 763 | -.079 | -.051| 1,989 «96L| -,000| ~.044] 1.178| 1.154 ~.105| ~.064| 1.268| 1,343
5.0] =.087| =.205] 1.477( 1.476 -+Q70 | -.040 <780 WTBS | -.079 | 0.048| 1,985 <988] -.001| -.054]| 1.161| 1.186 =.101 | -.081| 1.260| 1.846
5.0 =.080| =080 L.474&| 1.47T4| -.064 | ~.0d4 <619 619 =.071| -.049| 1.943 B39 -,079| ~.054] 2,162 1,148 -,087| =-.081| 1.843| 1.3
7.0( =.066 | -.089] L 475} 1.475| =-.049| ~,.088 607 +610 | ~-,068( -.041| 1.950 P62 -.081| -.046] 1.157| 1.167 -.067| ~.046| 1.848| l.248
8.0 =.086| -.06T| 1.470| 1.4768|. -.049 | ~. 040 ~983 2084 ( -,063( -.044| 1.996 095 -,058| -.049] 1,178| 1.177 -.,082| ~,064| 1.R063] 1l.261
80| =.067 | 20691 1,477} 1.478| ~.041 | ~.040 700 W10 [ = 045 | =044 1.008| -.048| -.48] 1.177 . -.054] ~,063] 1.885| 1,287
10.0| =.047 | =,044 1,480 ~.054 | ~.0R8 HA15] -.058( -.03Q 1.008 -.040| -.03% l.164 =044 ] - 1.209
11.0( ~.0%9; -.058 1.480| -,026 | -. 435 | ~.0650| -.028 1.086| =.050| -.03) 1.206| -.034| -.036 1.281
12,0} =.034 1 ~.006 | | 1.483 -.023 | -.0e6 LT | -.004 | -.083 1.067., ~.025( -. l.280| -. - 1,399
14.0 .02} -.006 [} §1.493| -.0la|-.0e1 478 -.000| -, 1.147 | ~,021| - 088 1.e70] -. -.029 226
16.0| =.0R81 ~. 1,803 =,018 | ~.0R3 JHEY | .00 | -.026 1.075] =.080] -.028 1.313 =022 -.080 1.387
18.0[ -.0RE} -.0R6 E.500) ~-. ~-.0R5 #5906 | =,014 | -. 1l.R89| =-.014]) -.026 1.347 -.0l5]| -.009 1.393
21,0} -,021| -.088 1,628 -.013 | -.C27 1.048] =.016 | -.029 1.328| -.0l4| ~.029 1,388 -,018] =081 1.431
£4.0) -.018] -.088 1,591 -,0L8 | ~-.005 1165 «,017 | -.085 1.304| =.013] -.025 1.437( -.014] -, 1.485
B7.0| =.020| -.088 |1.885| -.018|~-.027 1.280; =.020| -.029 l.428| -.Q19| -.029 1.487| ~.0R0Q| =-.0B9 1.490
531.0| -.0821 -,088 1.042| -.002 | -.082 1.285 { =. - l.458). -.082; -.055] . 1.488 -, L) 1.505
56.0[ -.065] ~.048 =061 | ~. 063 =054 | -.065 -.088 | ~.053 -,053| -.064
37.0 1.648 l.202 4 1.480 1.507 1.516
40,0| -.081 | -.03% ~.089 | ~.038 =050 | -. 089 -.020 | -.0%8 =.029 | -.038
45.0| -.051 | -.0R8 =081 { ~.034 - -, 086 -.081 | -.054 -.021| -,085
Clroumferentlal dlatribution of Op
gzl- Outer shell, external Outer shell, external Outer shell, external Outer shell, external Outer shell, external
on
O— 1580 | 216° | £34C 12880 | 1980 12169 2349 lo63® | 19gc |giec | psso | 'gepo | jomo Immo | psqo | prpo | jgmo | pgo e o
0.3 1=0,383 (<0.400 =0,408 |-0.4)8 | ©.024 | 0.049 | 0.079 } 0,112 | -0,02¢ (-0.002|-0.0R5{~0.058 | =0.11% |-0.096 |-0,071 |-0.,043 | ~0,175 |-0,171|=0,138|-0.114
14.0f -.034 | =057 -.087| =-. 023 | -.089 | -.020 |~-. - =8| =.000] ~.087| ~.0B7| «.083| ~.052| -.028| ~-.029| -.C84| ~.034| ~.
45.0} -,051( -.029| -.030| -.081 -, 089 | ~ RO | =~,008 |-.086| -.0R0( -,0R9| «.034| =.036) ~. -, 028]| -.051| -.034 =029 -,.089( -.032] -~.038
1
~ L “n * T

Cpy I TS
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TAELE IXI = EXTHRENAL AMD INYERNAL PHEESBUHE COEFFICIENTS OF NACA B~INCH RAM-JET COMFIGURATION
FOR FOUR ANGLES OF ATTACK = Oontinusd
(n} Continced, - Fresmatrsam Mach mmeheyx of L.59, ‘\_\@7
Bta=| o £ 39 m./fm. T 0.438 1 as 8% w/fa. = 0222 oS R0 m Asu I A AN ) 0= a0, = & % nwix | 0 =200, _ /2 = nozne
tion ; Emz/ma Q. =3 553 (LEE ] SY3 S5/%g P L v ) L) ey I U £ Ve GWO
Longitudinal distribution of Oy
Outer shell Centar Outer shell Cent Ouker abell Centar Outer shell Genter Quter shell Ganter
body body baody body body
External Inter- External Inter- Extarnal Inter- External Inter- External Inter-]
nal nal nal nal nal
8—» | 180° |270° o° o° 1807 |g70° o° o° 100° |270° 0o o0 1e0° |g70° a° o° 1807 | avo® o9 oo
~l.b 1.117 1.200 1.687 0.680 C.087
-1.0 1.170 1.268 T80 R2 1.104
~0,% 1.£10 1.500 864 1.006 1.131
(1] 1.881 1.861 689 1.006 , 1.139
0,5]|-0.242/~0,188| 1.360| 1.297 | ~0,348]-0.375| 1.473] 1.4001 |-0,004]~0.174| 0.402 o788 | ~0.d456] 0.07B| 0.919 2«47 -0,858l -0.071] 1.18H 1.138
1,0| ~4806| -.106| 1.564| 1.317 | ~.209( =.Bl5| 1.463] 1.431 | -.0B3| ~.169 639| 494 | =.140| 005 «9B1| LRG| ~.EBl} -.007] 1.10¢| 1.147
1.8| =-.171§ ~-.0r7| 1,384 1,881} ~-. =188 L.483] L.445 | -.006]| -.118 Srma| W700 | -.150| LO078] 1.0231 »9850| -, 004 1.81% 1l.188
£.0| «.146| =.064 | 1,389 1.383 | -.£11| -.129| 1.485| 1.480 | -.098| ~.071 «809 JT95 | ~-.18R +061| 1.045 880 =, 008 1.231| 1.175
8,5| -.183| -.086} 1.567| 1.546 | -~-.183] -.108] 1.467| 1.4556 | -.099| ~.060 843 762 | -.120] .0371 1.086] 1.008] -.168] -.0056] l.o42| l.201
3.0} ».120( -,088 | 1.387( 1.861 | ~-.188| -. 1.468| 1.458 | -.0968] =,030 830 7688 | ~.112 .021] 1.050] 1,028 -.164| -.008| l.248] 1.214
4.0f «,188| ~.072] 1.563( 1.567 | ~.180{ -.190| 1.467| 1.462 | ~.116| -.030 -B19 o708 | =.1D6| -.038] 1.083| 1.040| ~,167] -.055| l.248| l.229
5.0| -,130] -, 1.589 | 1.559 ~,145| ~.008| 1.465] 1.483 =108 -,048 702 J7T4AS ~.117| ~.085] 1.,048| 1.048 -.142| -.089| 1,338 1.238
8.0 -, 100| -.074 )] 1.583( 1.387 | -.120] -.0068[ 1.465| 1.46¢ | -.082| -.057] .614 £18 | -.005| -.061| 1.056| 1.051( ~.11€| ~. 1.856] l.832
7.0| -.080] -.062| 1.571 | 1.383 | ~.404| -.074| 2.465| 1.4656 | -,080| ~,061 505 309 | -.088] ~.065| 1.045| 1,045| ~,085] ~-,088| 1l.240| 1.240
8.0} =.07L| =,081 | 1L.372 | 1.371. | =-,070| ~.088| 1.467| 1.468 | «, 058 =.081 »880 +696 | =.060| ~,064]| 1.075] 1.073| -.071} =.080] 1.867| 1.B585
9.0 -.080( -.069 1,574 | -.068]| -.066( 1.467| 1.470 | ~.046| =.06D »8688 508 | ~.040| ~.067| 1.075| 1.080| ~,088| -.077| 1.257| l.281
10.0| -.080] ~-.048 l.y18 | -.068| -. 1471 | =,038| -,084 600 | -,040| ~.068 l.081| =-.047 -, 1.863
11.0| ~.080] -, 1.5385 | ~.048| ~.048 1.474 | -.028| -.066 423 | -.089| «.068 1,010 =-.035| -. 1.878
12.0) =004 =.041 1580 | =038 =.02% 1.478 | =083 -,057 W05 | -.025| =058 L3BS ;| -l.080; -,.080 1.885
M0 =, 027 - 1.413 | -.028| ~,038 l.488 | -.018( -,058 L97 | ~.007 - 1.197| =-.082; -.088 1.329
16,0 ~.026 [ -.0356 l.435 | -.G26] -,038 1.408 | -.015( -.083 811 | -.016| -.055 1,861 | «.0R0| -.083 1.36]1
18.0) ~.019| -.061 l.449 | -,020| ~.03B 1,604 | -,0L0] =, 948 | ~,01)| -, l.303| =,014| =, 1.387
£1.0| =,019| ~,053 l.472 | =.0201 -,03B 1,516 | -. - o084 l1.061 | -.011| -.DB64 1.366| =-.014| ~.06B 1.4R85
Iﬁ.ﬁ -.0l6 | -.0ab 1,406 | -.007) -.ke LBR8 | ~.0LL | -.047 1,163 | ~,011| =-.0dé 1.403| ~,0l&| -.0B1 1,458
£7.0| -,081( ~.031 1.510 | ~.022) ~.052 1,635 { =. =.081 1.226 | ~.0L7| ~.081 14301 =,081| -, 1.488
[21.0| -.036 | -,037 1.501 | -.085] -.057 1,537 | -.081 | -.088 1.268 | -.030| -. Letbd| ~,004| -,050 1.497
96,0 | ~-.084 | -.065 -.064f -.008 ~-.081 | =,078 -, 040 | ~.074 «,003| =-.078
57.0 ) 1.588 1.542 1,297 1.401 1.513
[40.0 | ~.0B1 | =-,040 = « 1) =086 -.088 =.085| ~.080 - 027 -
45,0 | ~.0R% | =057 = » 057 -.019 | -.060 _=.017| ~,058 ~.080] ~
Ciroumferential distribution of Cp
B:a- Outer shell, external Juter shell, extsrnal Quter ghell, external Outer mhell, external duter ashell, external
tion .
| 108° | 216° | 234° | esa® | 190° | £16° | 2840 | 258°" | 19a° | g16° | 254° | 258° | 208°. | 218° | 254° } 282 | 106° | 2180 | 2349 | 359°
0.8 [-0.878 |~0.868 [-0.248 |-0.£28 | =0.447|-0,447 [~0,442 {-0.408 |-0.010 |-0.069 |-0.003 |-0.080 |-0.183|-0.033 |-0.079|-0.008 | -0,%865 [-0.245 |-0.205 [~0.149
14.0| -.8%2| -.,038} -,.039 | -,035 =-.086| ~,040]| ~,048] -.03) -.026| -,059| -.,047| ~.0B4 -.027| ~.08¢| ~.047| ~.004 - - 045 | =, =-,083
43,0] -.020| -,030! 0350 ~.058 ] -.,029| ~.0p9l -, O34) -, 007 | -. 000 -.O54] -, 04R) -, 053 | -,029) -, OB | -,040) -, Q60 [ -.,QB2] - O85( - Q4] -
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TARLE III = EXTERMAL AND

FOR FOUR ANGELES OF ATPACK - Continuad
(a) Conoludad, - Froe-stresm Mach oumber of 1.50,

INTERNAL PRESSUHE COEFFICIENTS OF NACA 8-TNCH RAM-JRT CONFIGURATION

Sta=

¥z .

tioml = 6°; my/mg = 0.338 ] o z 10°; mp/mg = 0.752 l & 2 10°; mp/mg = 0.606 J a s 10°% ms/mg s 0.574 . = 10°; my/mg = 0.330
Longitudinal distribution of Cp
Quter ahall Genter Outer chell Center Quter shell Center Cuter shell Center duter ahell [Center
body body body body body
cbernal Inter= External Inter- ’ External Intar- External Tntar- External Inter-
nal nal nal nal - nal
@—»| 180° |270° o o° 180° o° o° o0 180% |p70° o° o° 180° [370° of oe 180° (2709 oR o°
=1.5 1.880 0,787 0.808 1,018 1.e8
-1.0 1.865 -B73 «B6C 1.117 1,875
=0.6 1.208 PB4 4 1.008 1.136 1.293
1] 1.348 +808 278 1.119 1.317
0.6(-0.588]-0.388 | 1.4582| 1.369| ~0.170 | 0.281 | 0.288 L740 |=0.243| 0,106 | 0.743 «B63 |-0.265 |-0.042 | 1,067 . =0.347 [-0.512 |1.387 | 1.343
1.0 =408 =.204 7 1,481 1,430 =.200 | 188 | 385 .43)1 | =.B59] .A88| LPAL| .534 | -.388 ) .029 | 1.145] 1.008 | ~.E76| -.184 [1.400 | 1.35%
1,5( -,5354| -.149| 2.455( 1.438| -.200 «186 pe. . 136 -, 248 101 270 .893 | ~.203 070 1,180 1,129 | ~,44) | -.120 | 1,412 | 1,389
8.0| -.288] ~.115( 1.45%| 1.443| -.192| .079| .265| .88 | -.232| .o82|1.008| .918 | -.267| .040|1.204|1.133 | -,578{ -. 1,424 | 1.308
8.5 ~.243] ~,098 | 1.464| 1,451| ~,186 | .48 | .762| .830 | -.222| ooL|l.087| .972 | -.@563| .012|1.e22 | 1.176 | -.351] -.064 |1.451 |1.412
3.0| -.p34| ~.088] 1.464| 1.455| -.l61 | .0e6| .BR®S| .764 | -.201| .012|1.087| .898 | -.e54) -.008 | 1.282| 1,187 | ~.324| -,070 [1.433 |1.480
4,0 =-,211| ~.088( 1l.467| l.468| -.177|-.038 .810 764 »,188 | =,047 | 1.050| 1L.0R6 | -.281l]| =.060 | 1.234 | 1.819 | =.285| =.000 |1.430 | 1.451
5.0| ~.188| ~.100| 1.456} 1.464| =. - 759 + T35 =154 | -,07Q | 1.058] 1,032 | -.104 ] -, 1.281 | 1.827 | -.244 ) -.108 |1.439 | 1.438
- 6.0| =.155| ~,006| 1.488| 1.484]| -,00& |-, 607 .608 | -.104 | -.086 | 1.029| L.022 | -.126| ~,004 | 1.289 | 1.286 | -,170| =.116 |1.439 | 1,438
7.0| =.113| =-.088| L.469| 1.467| =.071 |-, -499 #8504 ~o075 | -.085 | 1.040| L.040 | ~.005| ~,004 | 1,237 | 1.237 | ~.118] -.114 |1.44R | 1.448
8,0| «,080] ~.085| 1,472| 1l.472| -.061 |-.083 -671 677 =084 | -.002 }1.,070}.1.088 | -.086| ~.100 | 1.265 | 1,282 | «,078 ] -.214 |).448 | 1.444
#.0] =.070] «.008| 1.478] 1.474| -.048 [~.008 | .684 | .674 | =,056L | -.207 [ L.OTO[ 2.075 | ~.062| =.114 | 1.254 | 1.R57 | ~.O56 | =187 [l.444 |1.444
10.0| -.064| ~.082 V1.475] =.037 | =.105 +575 | =.040 ( =-,1)00 1.0m | -.040] -.115 l.251 | -.042 | - 1.444
11.0| ~.039| ~.080 1.478f =-.028 | -.112 «401 -.088 | -.1135 1.008 | -.029| -.122 1.8728 | -.020| -. l.449
12.0| -.031| -.008 1482 -. -.180 B4 | ~.021 1 ~,1B4 1.189 | ~.0e2| ~.129 1888 | =.083 | --148 1.456
14.0| -.023| ~.078 1,492 «.01l1 | ~.189 | o718 | =.004 | ~.133 1.194¢ | -.015]| -. 150 1.3256 | -.018 | -.154 1.487
16.0| =.021| =-.072 1.500| -~.011]~-.13@ B8l | -.018 {-.141 1.246 | -.012| -.140 1.3% | ~.035| -. 1.479
168.0| -.015| -.085 1.507| =. =258 #9050 | = 007 - 041 1,286 | ~.007| ~.149 1.383 | -,008 | -.169 1.490
Bl.G| =.016| -.063 1.619| -.006| ~.183 1.060 | =.007 | -.126 1.545 | -.007| -.139 1.432 | =, - 145 1.506
24.0] ~.016| -.055 1.588( =-.004|-.l08 1,163 | -.008 | -.)110 1.397 | ~.008] ~,111 1.466 | -. -,114 1.518
27.0] -.025] ~.0B8 1.556! =-.0131|-.113 1.214 | ~.014 ! ~.113 1.435 | ~.0041 -, 114 1.480 | -.018 1 -.117 1.5a8
BleG| -.025| -.048 1.541| -.014 | -.110 1.885 | -.004 | -.112 1.459 | -.014] ~.111 l.488 | -,018 | =,114. 1,63
55.0| -.054| -.078 -.054 | -.129 054 | =.139 =.0856| ~.188 -.056 | ~.150
¥7.0 1.545 1.264 1l.464 1,613 1,634
40.0| -.028| -.063 -.020 | -.112 -.020 | =.112 ~.080] =.114 =083 | =.114
45.0| -.0B1[ -.060 ' =.,020 | -.110 -.020 | =-,100 -.020| -.109 -.083 | -.210
Circumferontial distribution of Gp
1?-"::‘; Quter shell, external Outer abell, extorsal | Outer shell, exbernal Outer shell, extarpal Outer shell, external
— | 1509 | 218° | 234° | 30RO 198° | B15° | 2540 | 2580 1089 | 9169 | 2340 | enae 1989 | 2180 e34° | e5go 1e6° | 2169 | 3349 § pogo
0.5 [~0.,470} -0.472~0.451|~-0,402 -.D.IH'L =0,155[-0.079|-0.042| -0,204|-0,249 -0.165| =0,064]| ~0.374] =0.335 =0.2€9 -0.175| -0.4 ~0.479|-0.471|-0.410
14,0 ~.U04] -.047| ~.082] ~.073 o 0b O ~JA55| ~-.051} -.087| -.091) -.140] -~-. - 089 =, =180 =, -, 064 -.107| -.177
43,0] ~. 033} -. -.042| -.058 -.078] -.043 -.088 -.naﬂ ~,078 -.ﬁ -.oé -.g:a -0 -. -.059| -.082| -.078
r - " LY .
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TABLE III ~ EXTERNAL AND INTERMAL PRESSURE COEFFICIENTS OF NACA 8-INCA RAM~JBT CONFIGUBATION
FOR FOUR ANGIES OF ATTACK - Continued

{b) Free-siresm laogh number oi 1l.79. . W

- - - o -
[E:n &z 0% mp/mp = D.0L5 I o« 09 .a/lg = 0.908 _l oz 0° ms/mg s C.04R \[ az 0% W‘Io = 0.788 L a = 0% =ms/mg = C.667
. Longltudinal distributlon of - :
Quter shell Qenter Outtr shell Conter Outer shell Qenter Cutor shell Oenter Outar anall Center
body body body body body
External Inter Bxternal Inter- Extornsl Inter- Extarnal Inter- External Inter~
nal nal nal pal
o— .1&0" 2700 [\ o° 1s80° |270° o° 0° 180° | 270° e oR 1809 |e7o0 o° o0 1809 | £270° o° o®
=1.6 0.459 D.458 0.488 0.450 0458
~1.0 +605 500 1018 508 1.045
~0.6 - 5035 501 B84 -1.034 1.860
1) +565 <044 1.178 1.211 1.286
0.5 0.28 1. 1.069| 0.238 D.Bla l.107| 1.087 0.178| 0,151 | 1.211| 1.)65| O,007| 0.076| 1.380| 1.207 ] ~0.006|=0.088] 1.41Q{ 1.317
el .aml eosdd Y.mn eme 38 L1885 L.008) 1.028 A28 W3240 1.BO5 ) 1.138 088 L0811 1.283) 1.511 D54 WCBB| L.a08; l.541
1.5] .11 .116/ 1, «831 1091 L1 1.,088( 1.007 002 L090( 1.203| 1.151 056| .065| l.288] 1.220 .038| ,081| l.403) 1.368
2.0 088 1.0 893 76| L0768 1.088 092 064 061 | 1.208 | 1.158 «Of4 O43| 1.288 | 1.809 .00 ,013] 1.404( 1.352
R.B| . 065 1.02 D1 063 . 1.105| 1.033 042 L0359 | 2.814| 1.186 027F L024( l.pO2 | 1,858 2010 002| 1.409) 1.372
3.0 043 o0 1, 958 058 . 1.080| 1.044 «028 025 | 1.205| 1.166 017 015| 1.860| 1.R45 .007] ~.003| 1.408| 1.578
4.0| -.006 ~.0l0 . #9656 ~.011| -.015 1.,078| 1.049| =-.017| ~,019|1.197| 1l.174 | -.008| -.089| InB77 | 1,863 | -.082| -.041] 1.400| 1.368
5.0| -.085] -. W91 .915| -.028| -,026| 1.040| 1.028| -.O84( -.031|1.185( 1.170| =-.089|-.088( 1.267 | 1.285 | - <,048( -.047| 1.393] 1.300
6.0| -,024] -.026 7 J7T7L| -.02B8| -.088 1,004 .98 | -.0%4| -.034 |1.155| 1.16L | ~.057 | -.089| 1.246 | 1.241 | -.048| -.048| 1.305| 1.5a3 [
7.0| -.014| ~-.018 -8 -857[ -.021| ~.023 1,080 L.0R1| =-.086| -,086 |1.162{ 1.165] -. -.080| 1.851 | 1,360 L052{ -.037]| 1.388| 1.388
8.0| ~-.018] ~.018 o4 .7688| =.091| ~-.081] 1.084| 1,088 | ~.086| -.0R4 |1l.189( 1.101| -.020| ~-.0RQ| L.27v0 | 1,389 | -,054] -.035}| 1.598] 1.300
9.0f -.013| -, .55y .886]| -.017[ -.0R1] 1,049 l.088| -.0d1]| -,024 |1.180] 1.800 | -. ~.080| 1.265 | 1.260 | -,026] -.002] 1.399| 1.405
10.0| -.005] -.00t LS| -.007] 007 l.,088 | -.010| -.002 l.l192 | -.01e| -.016 1,387 | -.017| -.009 1.405
11.0| .015| -.00L 007 008 -.,004 1.071 J003) ~.008 1.189 005 | -,011 l.285( -.002| ~.Dl4 l.414
13.0 012 » 004 432 «008 - 008 1.133 2003| ~.002 " ll.8238| -, - .004 1,311 ~.008| -.008 1.430
1£.0| -.008 . 002 ,8851 ~,000| ~.000L 1.239 | ~.012] -.004 1.3185 | -.008 | ~.00B 1.370| -.0201 -.010 1.488
16.0| ~.081| ~.0LO| 1.080{ ~-.083| -.018 1.316 | -.084| ~.014 1.378 | ~.080 | -,018 l.417 | -.032( -,0L9 1.4856
18.0| .o0g| -.010 1.187 2001 | -.011 1.318 | =, ~ 013 l.422 | -,006( =.016 1483 ~-.007| ~.0l6 1,816
21.0| .00 =, l.e92| =-.001| -, 1.469 | -. =-.008 l.agy | -, | =.010 1,506 | -, ~.011 1,861
24.0| .004] ~.006 1.591| ~-. - 007 1-588 | -.003| ~.008 1.648 | -, «,010 1.881 | =-.008! ~,011 1.580
7.0] -.004] -.001 1455 -.008 1 «. 002 1.574 1 -~ 007 ~ DOM 18821 -.000 1 . 004 l.hs8 ! -, 0080 -.005 1.804
31.0| «.004| ~.001 1.497| -. -, 1,607 | -.007| ~.004 1.508 | ~. - .006 1.808 [ -.008( -.006 1.817
36.0| -.028| -,025 ~.088 | ~.028 -.080| -.026 ) -.080 | -.026 . - 030 -.028
37.0 1.530 1.644 1.844 1.840 1.639
40.0| ~.018] -. . - - ~.018| -.0l8 -.0l8|-.018 ~-.019| -.019
48.0| ~.016| ~.0L8 =.018 | =-.004 ~.0l8| ~-.018 - -.0l8 | -,018 ~.018| ~,019
Ciroumferential diatribution of Cp- -
a:-.— Outer shell, external T Outer shell, external OQuter shell, external ~ Qutar shell, external Juter shell, external
tlen R
[9— | 1989 | 2160 [ 2340 | 25489 1980 | 216%| 240 | gapo 108°| 216° | 9340 | 3sg° 1962 | £169 | 2340 { gEgo 1980 | g180 | 254°¢| o500
Q.8 p.288 |0.269 |0.2668 |(0.RB1 0,837 | 0.238 | 0.832 |0.223 | 0,178( 0.1756 (0,188 {0,159 | 0.08% |0,091 (0,086 |0.061 |~0.008 ~0.009 0,014 [-0.020
14.0 = .008 1~.000 L _080 :0m w013 1=.01]§ -, 08X | -.00 | -, 017] - 012 |- 002 [.. 008 | - 018 1. 014 1,008 =000 | -, 004,022 -.0101 - 018
- <016 |-.008 |-.0; -.0l8 |-.018) -,018 {-.008 | -.Ql9| ~-.018 |- 009 | - ~,008 |«.018 |-,018 | ~.Qkp| =-.008] - Pl -.019

N
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TABLE I1Y1 = EXTERNAL AND INTERNAL PRESSURE COEFFIOLEETE QF NACA 8=-INCH RAM~-JET CONFIGURATION
FOR POUR ANGLES OF ATTACE = Continued

(b) Continwed, - Fres-stream Mach number of 1.79.

HAAT

:::; o3 0% my/my = 0.544 [ o 3% mp/mp 3 0,914 ] o = 3° na/mp z 0.884 | e =z 3% my/mg = 0.783 e » 3% my/mg = 0.661
Longitudinal distribution of CP
Quter shall Center Outer shell [Cantar Outer shell Genter Outer sholl Centor Outer shell Genter
body body bedy * | body body
Exfermal Inter- kxternal Intar- “External Inter- External Inter- Txtearnal Inten-
_nal pal nal . 0 na2 nal
o—| 1800 [ero® @ | 180° evo® | o© | 6@ | 18o® |27 | o® | o° | 180° [evo® | o® | o® | 180° [ave® | o® | o°
=1.5 0.722 0.554 Q.40 0.5534 0.636
=1.0 1.284 -bao «510 580 1.110
=-0.5 1.515 691 <509 769 1.852
0 1,386 541 1,005 1,185 1.274
0.5|-0.120 |-0.340} 1.%08] 1.418 0.140| 0,347 | 0.883 9 0,086 0.195| 1.044| 1.047| ~0.0b07| 0.096 | 1.220] 1.164 | -0.116(-0.028] 1.381 ].288
1.0 =084 | -, 058 1.495] 1.449 .08k 178 -#20 045 «065 «1658| 1.0689 L2088 003 L1056 | 1.827) 1,182 ~088| -, 1.387| 1.318
1,5| =037 | -.055 486 3 <181 <B4l 887 024 .106| 1.089| 1.002]| -~.009 ,0v4 | 1.840] 1,180} -,058| -,q33] 1.378| 1.328
R.0| -.0lB8 | ~.008] 1.498] 1.461 015 =085 B70 | 843 003 .074| 1.100| 1,008 -~.020 O81| 1.258) 1.176{ -,.054| -.013| 1.385| 1.332
8.5| -.080 | ~,028} 1,498 | 1.477 | =-.005 067 1.000| .917 | ~-.004 O48{ 1.128| 1,066 -.030 O81 | 1,285 1.B14) -. -a 1.398| 1.588
U:0| =017 | -.027 | 1.495 .48l | -.018 089 | .882| .940| ~,024 L0811 1.119] 1.073| -.034 0L7| 1.860| 1.887 | =~.05T| -, 1.390| 1.387
4,0| =047 ~.065| 1.495| 1.488 -.0685) ~,.009 861 48 | -,081| -.018 JdRL| 1.002| -.065| -.0256| 1.886| 1,248 -.001| -.04 1.394 +368
5.0l -,088] -, 1.490/| 2.490| -.0635| -,022] .913| .910] -.c88] -.0e8| 1.007| 1.0080] -.0m| -.ca8l1.956] 1.2601 -.0an| -.0e7l 1.300] 1. 30
8.0| ~.0B1| =.054| 1.486| 1.487 | =-.088| ~-. <768 | (707 | +.063| -, 1.076| 1,089 ~-,085) ~.038| 1.248| L.24%| -.076 -.048‘ 1.587| 1.385
70| -.080] -,044| 1,488] 1.49]1 -.046| -.002 683 688 | -.051) -.0%6( 1.094| 1.092| -.081| -.033| 1.868| 1.6268 ~,089| =,040] L.394| 1.306
B.0| -.089( =.040| 1.496] 1.468 -.059| -.024 811 M| -, - 1,134 | 1.134 ~.046| ~.055 | 1.262| 1.204 - -, 040 1.411| 1.411
9.0 -.081] -. 1.496| 1.500 -.027| -.084 540 8562 ~.020) -.038) 1,138| 1.144 -.0208)| -,0853 | 1.286| 1.R91 - -.039| 1.414| 1.418
10.01 -.080} -.028 1.500 1 -.007) -.011 788 1 -.0020! - oz 1,451 -,mel -,0l0 l.9e8 | -.095) -.088 1.483
11.0| ~.004 | -.018 1.508 =.018] -. 2078 | -.018| -,009 1.170| -.020| ~.0l3 1.3138 -.087| =.020 1.433
12,0 -.000] -. 1,518 -.015| -.00T 412 | -.0015| -.0L1 1,218} -.084| -.015 L9957 -.020| -.020 1l.448
14,0| =083 ~. 1.537 -.022| -.018 A6 - ~ 005 1.881 | =.032| =. 1.388 | -.058| -.083 . 1.478
16,0 =084 | ~. 1.568 | -.024| -.019 802 | -. -0 1.8381| -.oe8| -.028 1431 | =-.0%0| -.050 f 1.508%
18,0| -. -.018 1,871 L00L| ~.039 956 | -. -.0R1 1.388| =~.006} -.023 1,468 | =-.008| -.008 1,526
21.0| -.007| -.013 1.5983 -.008) -, l.es | -, =016 1l.468| =-.005; -.C18 1.508| =-. ~.021 +554
£4.0] -.002 ] -.001 1.618 «005] ~.048 l.24 | O ~.018 1.821| -.005| -.C18 1,633 =.008| ~.0R0 1.578
£27.0| ~.000| -.006 1.889  -.007] ~.009 1.325 | -.009| -.003 1.567| -.009| -.011 1.618| -.012| -.0L3 1.589
31.0| ~.008| ~.008 l.638 | =-.007| -, 1.378 | -.008| ~.001 1.807! -.000| -.01B 1.600| =-.010]| -.013 1,811
36,0 -.088 | ~.088 -.050] -.G54 -.G50| -.054 - 00| -.096 085 | -.038
57.0 1.85) 1.412 1.637 1.634 1.633
40.0| -.,018| -.010 =007 | =,096 -. 009 -.028 -.018| -.028 - 0RO -,
43.0f -,018 | ~.007 e -,088 -.016| -.026 -.017| -.,028 =018 | -.027
) Clrousferantial dlstribution of Cp
ﬂzl- Guter shell, external Outer shall, externsl Outer shell, external Outer shsll, external Outer shell, extarnal
tian
O—| 1080 | 918° | 2340 | 863° 1es®| 2182 8340 gBp° 1%} 2189| 2349( o520 188°| £16°] 234°| a52° 1989 2189 234°| a3ag°
0.81~0.126 [-0.127 |-0.1R9 ~0.135 | 0.144| 0.168 | 0.185 | ¢.813 | 0.088] 0.105| 0.129| 0.158 | -0,005 | 0.010] 0.035 | 0.0€0 | -0.1181~0.102| -0.060 |-0.039
14.0| ~ 024 | - =020 -.015| ~.024| -.027]-.019}] -, -.028| -.30} ~.019| -.022 - -.054 | -.018 | -.0R4 -.058 | -.038| -,019| -.088
£5.0| -,018| ~,0161 -,018| ~.0l8| -.019| -.008) -.02R | -.0R4 | -.080( -.020) ~-.0R¢| -.(R6] ~.0R0| -~.000] ~.024 | -.028] -.0R1 =021 -.023( -.026
; .
' " o bl ¥
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TABLE TII - EXTERMAL ARD INYERNAL PRES3URE COEFFICIENTS OF MAOA 8-INCH RAM~JET CONFIGURAYION
FOR FOUR ANOLES OF ATTACK ~ Oontinued
(b) Continwed., = Freo=stream Meoh number of 1,78.

~FE

o = 503 mg/mg 4 0,448 1 a = 6% my/mp * 0.911 I—ﬁ-aoleO.mgj o = % my/my ¥ 0784 |

Sta= a ® 8% me/my » 0.889
tlan Tongltudinal @latribution of Gp
Outer shell Janter Outer hell Canter Outar shell Oanter Outer shall Center Outer “shell Centar
body body body body body
BExternal Intier~ Extarnal Int;r- External Intor= External Inter- External Inkerd
na Ral
e—~| 1s0°| g70° oo o° 180°| 2700 o o 180°| 700 oo oo 0% | 180° | 2700 oo 00
=1.6 T.e38 812 0,818 1.814
=1.0 1.860 .688 »869 1,133
=sB 1,346 +684 1.050 1.245
[} - 1,398 644 1.181 1.360
o5 [~0.500 |-0.907 | 1.024| 1.446 | 0.018] 0,281 | 0,688 921 | -0.0058| 0,800| 0.926 1.155 (1.126 |-0,196(-0, 1.30e | 1.268
1.0] =.188] =,107| 1.617| 1.485 | =~. 187 713 653 | -, <163 1.004 1.185 |1.122 | =.1l44 . 1.300 | 1.878
1.56| -.145| -.072| 1.520| 1,500 | ~,030| .l2@ 918 897 | -.080| .118( l.081 1.818 |1.158 | ~.1e8 .058| 1.3850] 1.508
8.0| ~ 281 -.0B7| 1.B24| 1.B0R | ~.047 000 .961 848 | ~,080 L.08L] 1.002 1.840 [1,280 | =-.1)9 020 1.366] 1.311
2,6 =-.113| ~-. 1.627| 1.089 | ~.087 -8 001 913 | -,070 ,062| 1.116} 1 1.258 |1.206 1 -.118 L003| 1.377| 1.348
3.0| =,108| -, 045| 1.527| 1.B80 | =. 048 »28L 853 | -,002 .055] 1.1168( 1 1,258 (].326 | -,111 004 1.379 | 1.367
4.0| -.118[ -.087] 1.530| 1.88% | ~. =.0LlL 967 .,958 | ~,008| -,018] 1,183| 1 1.266 |1.248 { -.1B¢| -.087| 1.388 | 1.%77
5!0 '!1‘_'2 'em? lsm lem - . 000 -el;m; 508 :gg.l -;QQ‘? -=(,\§B l:lel l ligw .-I-ig-.;‘:’ -illa ‘im 1sﬂ lia‘{—“—
8.¢| ~.098| ~.0688] 1.830( 1.63) | =-.079 | ~.083 788 «TOL | ~,084| =,039] 1.088| 1 1.264 [1.251 | -.101| ~.063| 1.388( 1.3066
7.0| =-.0M| -, 1.584| 1.537 | -.008 | -.033 648 658 ~.08)1| -.037] 1.108( 1 1.286 |),.267 -,074| -.048] 1.363( 1.3%08
8.0 ~.,065| -.061| 1.548( 1.548 | ~.040 | ~.038| ,B17| .B50 | ~.045| -.048| 1,148] 1 1,800 [1.290 | -.063| -.052( 1.410 1.411
9.0| =-.045| ~,048| 1.546 | 1.43 - - 041 828 . ~.030| ~.044| 1,150| 1 1,264 [1.299 | -.048| ~.054| 1,413 1.418
10,01 -. 034 -,.035 1.540 | =,054 | =081 744 =087 -,.08 1. 1305 | =.040 ) =.04R 1,453
11.0) -.054 | ~.0B7 1.584 | ~.081 | -.03) 08 | 054 -, 1 1.519 | =.041 | =,043 1.432
12.0| =035 ~,0829 1,660 | =033 | -. 402 | -.034 | -.041 1 1,341 | ~.041 [ ~-.049 l.444
14,0| =.040| -.020 1.571 =, =045 H638 | -,058| -.048 1 1,590 | -,040| -, 054 1.476
16.0] -.053 | ~.038 1,581 ( ~-.008 | -.058 700 | -.010| ~.=54 1 1.489 | -.140| -,061 1,500
18.0[ ~.011 | ~.081 1.890 | -.002 | -.0B3 085 | -,004| -.054 11 1,480 | -,008 | -.,058 1,521
81.0| -.001 | -.024 1.805 | -. =041 1,087 | -.004| -.044 1. 1.601 | -.007 | -.048 1.548
£4.0| ~.008 | -.024 1,816 | -. -.043 1,188 | ~.003| -.048 1.508) -.004| -.047 1,858 - = 048 1.574
27,0 | «.015 | =, 007 1l.886 | -. -~ 1.856 | -,009( -.058 1.647| ~.000| -.058 1,664 | ~-.001 | -.059 1.583
51.0[ -.012 | -.016 1,830 | =, =058 1.812 | -.008| -.055 1.57a| -.0080| -.034 l.684 | -, =054 1.808
86.Q[ =-.004 | =.057 ~.051 | =.088 | . -.038| -,069 -.085| -.0680 -u 083 | =,081
37.0 1.837 1.353 l.422 1.630 1.835
40,0 | -.081 | -, o015 | =.061 =018 -, -.018| =-,081 =.0)8, =.063
485.0 | -,019| =, -.014 | -.08) -J015| =.082 =,015| -.061 =-.018 | ~-.083
Cirounfesrential distribution of Gp
[Eta- Outer phal), external Outer ohell, axternal Cuter ghell, cxternal Outer shall, external Outer shell, aexternal
o— | 1089 e160| ss40] msgo | 19e0 | mee| amc | oezo |10e0 |meo |fosso [eseo 19g0| p1so| es4v | 2520 | 10@° | mreo| e340| esee
0.5 0,307 [-0.204 |-0.267 [-0.237 | 0.083 | 0.070 | 0.113 | 0.178 |-0.0%8 | 0.003 0.051 | 0,117 {-0,108 |~0.062 (-0.057 (0,028 [~0,186 |-0.164|~0.1£6 |~0.078
40.0 | «,043 | ~. =.015 | -.084 ~059 (~,047 | ~,0lB | ~-,004 | -, 041 | =, 048 | ~,018 | ~, 086 ( =. =08} ~,013 |=-. =046 | =,055| -.,004 | -.05)
43.0 | =.083 | ~.022 | -, 086 | ~.087 | ~.088 |-.0R8 | -.053 |-,045 | ~,084 | -.088 | -.053 | ~,048 | ~.084| -.028| ~.035 |=,048 | =.02¢ | -.028| =.033| ~.048
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MABLE I11 - EXTHRMAL AMD INTERMAL PHEESSURE GOBFFICIENTS OF NACA 8-INCH RAN=JET CONFIGURATION
FOR FOUR ANGEES OF ATTACK - Continusd

(b} Concluded. - Frea-stream Mach urmber of 1.79.

SNAGA”

S

e
¥

2:;; o = 6% my/mg = 0.410 a = 109 mp/mo = Q.B67 o = 10°% my/my = 0.783 @ = 10% my/mg z 0.831 a = 10% my/mg = 0.363
Long! tudinal ﬂl_a:r‘l__l_uim of Gﬁ .
Outer shell Centar Outar shell Center Quter sbell Centar Outsr shell Center Cuter szhell Oenter
bedy body body body body
Externsl [Inter- Bxterpal ] Int:r- Bxternal Intar- Exteraal I::lar- . Lernal Inter-
nal ' o=l nol nal . .. nel
o—»|1800 |z [ | 0° | 1800 [evee |T0° | o0° | 600 [2re® | 0® | 0° | 180° jewe® [ o | o® | 180° feno® | o® | o°
-1.8 1,278 Q.TRS 0.728 Q.774 1.257
=1.0 1.358 817 .8156 1.017 1,302
=0.5 1.376 -.801 .800 1.144 1.356
0 1.420 ) 798 . 1.004 . - 1.155 1.566
0.6 [~0.361]|-0.232 | 1.530| 1.4€6 |=0.140| 0.208| 0.445 047 | -0.180] 0.178| 0,806 L0025 | -0.46| C.029| 1.001| 1,116] -0.349|-0.1683| 1.437| 1.398
1.0( -.268| ~.126| 1.589| 1.502 -.120 194 023 2B357 =154 .180 988 -804 - 856 .087| 1.164, 1l.121 -.320| -.087| 1.468| 1.420
1.5| -.237] -.086 | 1.5356| 1.620 | =.1R88 142 478 267 -85 JAe3] 1.047 .978 -.229 2070] 1.2) 1.181 =-.298| -.040| 1.473 455
8.0| -.204] ~,064 | 1.541] 1.52% -, 138 099 904 ~803 -.149 .0801 1,108] 1.012 -.21% +05a{ 1. 1.1a1 -.R70| -.032) 1.487| l.485
2.5| ~.1689]| -.064 | 1.548] 1.B356 | ~-.137 085 981 .908] =-.148 20814 1.142| 1.080 ] -.Rl4 085 1. -+1.229 -.B87{ -.,0B2| 1.407| 1.462
3.0| -.172] -.048| 1.548|-1.541 ~.157 L0431 1,007 976 -.142 Q032 1.161) 1.118 - 805 L017]| 1.27 1,362 =-.B40| W.0R2| 1.499| 1.498
4.0| -.167| -.070| 1.563| 1.550 | -.147) -.005| 1.00% 538 =.161| =-. 1,171 1.149 =199 L004] 1.291] 1.B279 -.204| -,088] 1.609| 1,507
8.0| -.161} -, 1.868| 1,668.| -.183} -.057 986 .983 =132 -.043] 1.170| 1.166 - 174} -,061| 1. 1,201 -.1p4| -.089| 1.609, 1.513
B8,0| -.137| -.073 ) 1.555| 1.556 | -.078| -.061 564 989 -,008| ~.,068) 1,170 1.164 |' -.128| -.085| 1.28%8) 1. =151} ~.07@| 1.61}1] 1.514
7.0| -.048| -. 1.68Q| 1.560 | -.084 | -.052 .806 906 -.075| -,058] 1.194] 1.192 -.003] -.085] 1.208] 1.898 -.112] -.077| 1.5619| l.521
8.0] ~,070| ~.087| 1.585] 1.565 - 083 -.061) 1.060]| 1.061 -.089| -.0856] 1.287| 1.833 | -.078| -.088)-1. 1.306] -.080] -.080{ 1.683] 1.527
9.01 -.060| -.067] 1.6691 1.571 | ~.086% ~.08801 1.003Y 1.099] -.0604 -.070{ 1l.262] 1.257 -.067; -.078] 1. 1.301 -.073| ~.0911 1.584] 1.528
10.9| ~-,053| -.066 1.574 -.048| ~.068 1.122 =-,085| ~.075 1.27¢ ) -. J -.080 1,808 =-.083] -.092 1.83%0
11,0 =-.048| =087 1.677 -, 041 ] -, 079 1.151 ~.047] -.082 1,281 -.060| -.088|._ 1.508 - =-.099 1.583
18.04 -.047] -.082]) - 1.801 -.038] -.080 1.187] ~-.042] -, 1.51%7 -.045] ~-.009 1.530) -.047] -.110 1.E540
1a.t0] -.0e4| -.088]" 1,989 [ <.00xf -.102)| | a.esef -.onef -.108]; 11 B8 -'.;0131 -.1114 P 1.3808 -.oaof -asif o | 1.5
16.0] -.01B} ~.070 597 | -.004Y -.118 1.508) -. -.120 1.408 | ~. ‘- 1RE ©1.480] ~,013f -.135% "1.684
18.0] -.012] ~.087 1.804 001 | -.150 1.8%440 -, -.132 1,438 -.0054 -.138 1.450| -, -.145 1.574
18L.0| ~.CLO| =,065 1.813 -001| -.1e6 1.3%7 - -.185 1474 =-,004| -.136 1.494 - -.142 .1.589
24.0| -.C05| ~.083 1.6821 008 -,115 1.447 003} -.1156 1,508 I.582| ~-.008| -.126 1.803
27.0| »,OLB] =~ 045 1.888 ) -.a07 1.488 =-.002] -,1001 1.553 1 1.580 - - 1.514
SL.0 | -,012 =058, 1.833 002 =.064 1,518 =.002; -.088 1.656 <088} L.578 ) =-.0071 -.0A7 1.8g0
38.0| -.036 | -.082 |- -.0501 -.108' -.032| -.108 : -.024 -.111 -.036f -,091
57 .0 1.638 1.561 ) 1.6098 )..590 | 1.888
40.0| -.019| -.054 -.010] -.103 -, Q12| -.108 -.014 | -.106 -.015; -.104
45.0! -.018| -.004 -,014 | -,101 -, Q15| ~.1017 -,017] -.10%[ ! =.beaf-102
! Clromeferantial distribution of Cp ]
ta- [ Outer shell, external Cuter shell, external I Outor ahell, extornal Outer shell, axternal Ontar shell, externsl
tlom |
f—= | 1989 2.8° 2540 2520 198° | 418° | R54° £58° 1s8° 218° | 234° | ams° 198° 2168° Ii 2349 250 1eg° | z1s° 2-340 2620
QuB O 349 [~0.344 {-0.531 [-0.208 |-0,188 -0,081 | 0.031 | 0,139 | -0.170.~-0.130]-0,088 |-0.035 | =0.240 [~0.220 -O.iﬁl =0.086 | =0.347|-0.328 |[-0.304|-0.25
14,0| ~.051| -.080 | -.018| =-. -39 ~.058( ~,014| -.154 | ~.08L| ~.069| -Q06| ~. 137 | ~.086| -.064| ~.025] -,1486] -.0n8| ~. =-.013 -.15:
43.0| ~.006) ~-.020 | -,085.| -.046 | -.038| -.08) | -.082) -.068]| -.056( -.051| -,063) -.068 | -.088| -.061| ~.058| -, - 03| ~. 04| -,103] -,0087]
*
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TAELE IIT - BXYBEMAL AND INTERNAL PRESSURE COEFFICIENTE OF NACA 8-INCH RAMN-JEY CONFI(URATION
FOR FOUR ANGLES OF ATTACK - Contimmed -

(e) Proa~stream Nach mmber of 1.79 with model rotatsd 1B0°, W

So-| o v 0% my/mg = 0.915 a = 0% my/my = 0.870 e T 0% mgfmg = 0,800 o= 0% myfng 7 0851 | 4 = 0% myfmg = 0,401
Longitundinal disgtribution of Op.
Juter shell Center Outer shell Cantor Cuter shell Canter OCuter shell Oenter Outer shell Genter
body body body body body
Bxternal |Inter- External Inter- External Inter=- Extarnal Inter~ Extarnal Intar=
nal nal nal nal nal
a—| o° | 90° | 180° 1BO° (| ©O° e0° | 180% 180°| o° 90? | 180° | 1007 o0 80% | 180° | 1BO° o° 90° | 180° | 1leo®
=-1,8 0.480 0,490 0.490 0.408 1,382
=1.0 «540 540 B4l 1.158 1.350
-0.8 <536 558 1.067 1.k62 1,397
+636 1.088 1.087 1.383 1,484
0.5 | 0.871 1.052| 1,087 | 0.235 1.178| 1.126| ©.1£1 1.504| 1.827 ) -0.027 1.488| 1.5356| -0.851 1.808] 1.524)
1.0 »180| 0.P00| 1.03% +RB0 Jd88l 0.178( 1.183| 1l.0686 .108| 0.126 | 1.0990| 1.835 083 | 0,050 l.443( 1,387 -,180 (~0,119| 1.8056| 1.5681
1.5 .118 141 1.083 047 106 .128] 1,160| 1.006 073 .097 | 1.500) 1,843 081 JO88| 1.444| 1.,408| -.086| -,076| 1.501] 1.596
8.0 000l .10B[ 1,027 .924 078 .001] 1.164( 1.07¢ L087] .070| L.308} 1.838 W0l | .o87( 1,446| l.401l| ~.084| -,087 1,501 1.698|
2.8 -0l4 075 | 1.045 - 084 023 - 1,176 1.106 - 017 049 | 1,308} 1.258 | -. .0l6]| 1.500| 1.410) -.060| ~,048| 1.568| 1.583
8.0 .06k [ L069  1.083| .97 JO47 | LO61] 1.180( 1,118 LOOB| LO0BO| 1.260 1.868 004 LOLO| 1.443) 1.4B4| -,046) -,040] 1,691 1.566
4.0 .00 005 | 1.004 «966 | «,004| -.003| 1.18)| 1.113| -.015| -.01)| l.298| 1.870| ~-.035| -.087| l.445| l.488] -,085| -.061] 1.591| 1.5686
5.0 |~.018]| -.000 938 950 | ~,081| -.0058{ 1.,118{ 1.111| -~-.080| ~,021( 1.B77( 1.B76| =-.041] -,054| 1.435| 1.434| ~.088| ~,069| 1.888| 1,580
6.0 |=,016| -.015 788 2707 | -.0190| ~.020( 1.0890) 1,084 -.0R6| ~-.084 | 1.283( 1.268 | -.038| ~,0%4| 1.428( 1.438( =-,088( -.064| 1.585 1.588
7.0 - 1674 877 -.018{ 1.006]| 1,008 ~-,017| 1.287| 1.868 - 1.489| 1,431 ~ 042 1.866| 1,588
©8,0 [~,00) | -.0183] ,888 .878 | -.081[ -.015) 1.127| 1.126( -.0£3| ~-.000 | 1.2B4(| 1.B66( -.081| -.027| 1.440| 1.441 | =-.0¢4 | -.040| 1.501] 1.50L
9.0 . =-. 007 860 L8701 .008( -,010( 1,114] 1,181 +004 | -,014 | 1.277| 1.88b 00| -.030 1.486) 1.443( ~,009| ~-.038| 1,589| 1.508
10.0 - - 76856 -.008 1.123 =-.000 1.288 -.015 l.444 ~e 1.803
11.0 [ ~,003 | -.004 508 | ~. -,008 1.140| =-.0lO| ~.010 1.2971 -. ~,0l6 l.402| =-.088] -,02D 1.596[‘
18,0 | -,005 | =, 454 | -,004| -,008 1,189 =~.010/ -.008 1,528 =-.015| -.018 1.468| -.0R3| -.020 1,601
14,0 |=-.005] ,003 »797 | -.004] O 1,281 -.008]0 1,588 | ~.QM | - 1.500]| =-.031| -.013 1.811
16.0 | ~.00L +003 1.013 ~. 0081 0 . 1.351 -.006[0 1,431 =-.009 | ~,008 1.687 -.016| -.0012 1.682%
16.0 | .005 008 1.130 « 003 L,002 |- 1.408 002 001 l.4098| ~.002( -,003 1,549 ( = -.009 1.6806(.
81,0 «0R1 <003 1.B83 +006| O L.484 004 | 0 1.621 002 | -.C03 1.568| =-.003| -.,008 1,640
24,0 | 008 017 1.368 L0010 .004) 1.547 ~008 004 1.668 » 006 .002 1.808 008 | -.003 1,651
a7.0 005 .008 1.433 « 004 004 1.690 « 005 « 006 1.800 .00) L0051 . 1,651 | =-.002]| =, 1.684
31l.0 .008 020 1.477 - 006 028 1.48¢28 . 006 012 1.022 + 006 010 1.643 002 000 1.670
85.0 | 006 | ~.000 -.007 | -.008 =-.016 | -.00L =016 001 -.018| ~,0L8
7.0 1.511 1.608 1.804 1.883
40.0 [ -.009 | -.00% - D09 | ~.00W =008 | -.0L1 =008 | ~. 007 =o DL | =010
45.0 |~.012 | «~,006 |- ~.0l2| -,007 -.011 | -.009 -.0018 | -,007 -~.013| -.010
Ciroumferential dictrivution of Op.
2:- Outer shell, external OQuter shell, extornal Outer shell, external Outer shell, external Cuter shell, sxtarnal
on
8—> | 18° g0 540 720 18° 5590 54° 720 18° 380 40 740 lag@ 350 540 RO la0 350 540 780
0.8 | 0.R75 | 0,383 | 0.286| 0,878 | 0.%818] 0,824| O.826| 0,831 | 0.187 ] 0.180¢ | 0.189| 0.142 | ~0,086 [~0.083|~0, 021 |=0.084 | -0.B49 [-0.243 |~0.240[~0.241
14.0 |=-.003 ) -.0068] ~.008] .005 | -.008] -.008] ~.000] .o02! -.008)-.008]-.000!0 - 0la] - 016 ~ 08! -, 008 -, 000 - 000 -, 004] -, 008
143.0 i~.011 | -,000 | -.012| ~,008 ~. N8| »,000| -.002]| -, 018) -.010]-.000| -.021] -,Gl8 . »,010] ~. -, 018 ~D15]| «, @8] ~.013| -.01
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TABLE IIT - EXTERNAL AMD INTRRNAL PHESSURE COBFFICIENTS OF l.l.ﬁl B-INCH RAM-JRY GONFIGURATION
JOR FOUR ANGLE3 OF ATEACK - Continued

(c) Continued. ~ Frea~siream Mach oomber of 1.79 with model rotated 180°,

G = 3% mgfmp ™ 0,034 | o = 3% my/m;* 0.269

[ & = 2% mg/mg = 0.793

o e a°;'-ﬂ‘-u- é.wJ o = 3° ma/ng * 0.284

Longitudinal disteibution of C.

ahell fnter chall Cantan Ontar chel] Cantor Center Cutar shall Contar
body - body body body
. [Inter- Integr- External ter= BExtarnal Inter-
nal nal nal nal
g—> 180° 180° | 1800 0° 180° | 180° 1s0° | o° 90° | 180° | 180°
=1. 0.488 0.417 0,892 1.883
1. 467 64 1.888 1.316
|:0. 480 1.024 1.326 1.393
Q b +00) ] l.24R 1.583 1.469
0. 1.163 1.279] 1.193 | 0.278 1.389| 1.868 1.556| 1.450 [~0.121 1,886 | 1.531
1. 1.116 l.241) 1,176 228 1.3447 1.275 1.588] 1,487 -. =0.114] 1.808 | 1.570
1. .0B6 1.2e6) 1.168 170 1.3532| 1.276 1,633] 1.800| .00 =-.071) 1.805 | 1,583
j 2. 1.0v3 1.216| 1.134 2136 1.387)] 1.288 1.300] 1.407] .022] -.084| 1.800 ) 1.582
2 1,080 1.217] 1.163 . 004" 1.326) 1.278 1.688] 1.508 - -.046] 1.600] 1.687
3. 1,051 l.e6] 1.155 095 1.312) 1.880 1.685] 1.800) . -.089 | 1.697 | 1.690
4. 1.024 1.179] 1.145 . «007 1.300] 1.275 1.506| 1.508| -.010 -.069| 1,594 | 1.888
B. « 7 1.141| 1.138 018 1.278] 1.274 1.511] 1.511| -.021| ~,068] 1.5680 | 1.588
.8 «7B9 1.106) 1.108 011 1.254) 1.864 1.604] 1.505| ~.019] ~.006] 1.508 ) 1.586
T - 11041 1.1p8 1,981 1,262 1.5001 1,502 -~ 0471 1 E6% [ 1 £a%
8. 881 1.126] 1.186 009 1.268] 1.269 | 1.608) 1,504 | «.004| ~.046) 1.583 | 1,508
9. .a72 1.085) 1,102 - 1.236| 1.245 l.a84) 1.5001 . ~--059] 1.580 1 1.530
EO- 1.076 1.831 | 1.496 -.085 1.570
Ala . 1.100 « 1.244 l.499 ] -.008] ~.084 Y.G74
1 4 157 JOnR 1.876 1.500 | -.008| -.c2 1.579
1.881 008 348 1,654 ) -.008] -. -
1,332 -00b 1.408 1.688 | ~.008| =.002 1.808
1.397 s8] 1.447 1.576| .00k -.009 1.816
1.476 012 1.611 1,608 .008) -.007%. 1.
1.5841 +016 . 1.560 1.886| .009) ~.018 1,643
1.504 -009 1.586 1.843 [ 00K ~.MO 1.008
1.615 | . .010 1.817 1.849 | .008] .OO3 1.858
-.014 -.0L6] -.011
1.6850 1.648 1.658 552
~-.004 -, =-.080
~.009 = =,017
Clroumferential distribntion of
Outer shell, extarnal Outer shell. sxkernal Cuter external extornal Outer chall, external
54° 4% | mpe 1g° 50| 720 78°_) 180 | 60 ° | 7RO |
0.369 0.315( o.B64 | 0,984 0.8189| 0.173 =0.078 [~0.128| =0.135 (=0,158 [~0.185
-.002 =004 008 «007 =008 -.003 =011} =, -.011) -,088 | -.(18
=-.03 «0l5] -.020 | -.009 =.008] -.02)1 -.020/! -.011| -.004| ~.000 |} =-.0R2
L *
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TABLE III ~ EXTERMAL AMD INTERMAL PRESSURE CORFFICIEN?S OF HACA O-INOH EAN-JET CONFIGURATION
FOR POUR ANGLES OF ATTACK - Oontinusd

92f0SE W VOVH

{c) Gontinued. - Fras-atresm Mach mmber of 1.79 with model rotated 1807, W
Sta| o = 8% mg/wy © 0801 a * 6% mz/my ™ 0.860 o= 6% myfmg " O.Y85 | & = 6% myfug ™ 055 | o = 6% my/uy ® 0.380
tien Longltudinal distribution of On
. e ¥
Outer shell Center Outer shall ‘' |Jenter Outer shell Oenter Outer ghell Center Outer shell Center
body body body body body
External Inter- Extarnal ber- External Intor= External Intor+ Extarnal Inter
nal nal nal nal nal
—r oo 0Q° [ 180° | l80° oo 90° | 140° | lB0° oo 900 | 180° | 1m0° oo 200 | 1800 | )e0R [l 900 | 1800 | 1800
=1.5 0.361 0.351 0,382 0.823 1.287
~1.0 : -S4 598 712 1.211 1.300
-0.6 -388 B850 ~B0k 1.381 1.596
0 -870 934 1.142 - 1.400 1.483
0.56] 0.588 1.237| 1.074| O.502 1.365| 1.802 | O0.427 1,449 1.351 | 0.168 1.580| 1.484 |-0,007 1.848| 1.5661
1.0| .369 | 0.B0L| 1.178] 1.)88 5482 |0.176 | 1.307] 1.880 «581 | 0.118 1.410] 1.360 | .199|-0.0R7| 1.558| 1.508 .100|-0.114, 1.688]| 1.889
1.56| .881 139 1.145| 1.006 282 L1826 | 1.887] 1.241 247 001 | 1,300 1.348 «176| -,008 | 1.545( 1,516 »112| -.0711 1.881| 1.601
2.0 B39 J108| 1.119| 1,087 <100 0P8 | 1.R68] 1.202 L£13 +O07L| 1.377| 1.3886 A57 .00l | 1.559 | 1.509 113 ~.049| 1.6818) 1.597
2.5 .172 .072| 1.114| 1.040 170 | 083 | 1,380( 1.802 «168 008 | 1,380 | 1.387 | .l13| -.002| 1.555| 1.516 . -.041] 1.624 | 1.602
3.0| .180| .0B9| 1.074| 1.033 178 050 | 1.230| 1.196 163 038 1.552| 1.585 | .iB4| ~-,003) 1.688| 1,816 007! ~,0504] 1,810] 1.808
4.0 108 JO0L| 1.087| .008 J10l (=.004 | 1.204( 1,170 2004 | -,016( 1,532 | 1,300 ,066| -, 041| 1.520( 1.510 L0490 =L059| 1.604 | 1.598
5.0 076 |=-.0161 .064] .M9 «O071 |».021 1 1,167 1.152 .085 | -.000] 1.800] 1.200] .045] -.040) 1.80a] 1.808 030 -.081! 1.507 1 1.897
8.0| .085 |-, J7O1| .00 082 (-, 1.110f 1.110 «067 | ~.056| 1.372 | 1.273 038] ~.065 | 1.495| 1.498 087 -.068| 1.508| 1.590
7.0 =, 028 862 .0T4 -.028|1.098) 1.108 -.03%| 1.268 | )..259 =~ 47| 1.486 | 1.488 ~.056 | 1.567 | 1.0a7
8.0| .0828 [ -,031 8681 . +051 (~.083] 1.108]| 1.108 046 | ~.038] 1.268 | 1,961 L0381 -,063( 1.481| 1.482 08l| ~.08L) 1. 1.580
$,0| .088 |-, 77| .866 07l |~.083 )] 1.048| 1.064 070 -.050| 1.808 | 1,815 | .08C| -,061 | 1.483| )1.488 B3| -, 1678 | 1.673
10.0 -.038 « 7T =083 «880° ~«088| 1.177 ~.081 1.458 - | =.066 1,568
11.0| .O0B3 |-, 810 081 |-.088 1.008 «H8| ~.04) 1.189 | .086]| -, 1.457 JOR8| ~. 1.083
18.0|..048 | ~.038 +4E Ol |-, »088 Ot | =,041 1.230 | .053| =.061 1.47) -0B8 | -.066 1.868
14.0| 043 | =.034 681 2038 | ~.058 1.818 . =-.041 1.5316 | .08 | ~.049 1.503 B3| =064 1.5685
18.0| ' .O38 | -,037 . 035 |-.050 1.306 Q81| -.048 1,382 | .0RB| ~, 1.538 .081| ~.0658 1.698
18.0| .0356 | -.037 1.181 .038 | -.0%p 1,378 058 | =041 1484 «OR¢ | - 047 1.568 +0B1| -.06L 1.61%
21, 055 | ~,057 1,269 031 | =, 1.460 -050| -.041 1.508 O0B3| -, 1,548 019 -,047 1.631
24.0| .034 |-. 1.368 058 | =085 1,640 0328 | ~.004 1.888 | .OR6| -.037 1.621 03| -.059 1.645
F7.0| 027 | =, 1.488 +0e5 |~-.081 1,570 0BG | -.032 1.584 021 | -, 1.838 018 -, 1,868
31.0| .025 |-,010 1,468 Q28 |~-.007 1.600 OR5) -.017 1.615 | 080 =-.0R0 1.844 «018| ~.019 l.858
0| ~.005 | =, 003 | =082 -.006| -.038 =-.006 | -, -,007| =.052
37.0 1.808 1.857 - 1.848 1,858 1,868
40.0| .008 |-,042 008 [~.048 =006 | =044 006 | -,045 JOOS | ~, 0428
48.0| O -.040 001 | =, 089 [} ~-.038 -.008 | -.040 -.005| -.0%8
Circumferential distribution of Gp
3':-.- Outepr shell, external Outer shell, axtornal futer ahell, externsl Outer shell, axternal Outer shell, axternal
tion :
@—*| lac 580 540 730 180 5&0 540 7RO 1ge 380 540 730 180 340 540 720 1go 3e0 40 o
0.0 | 0.010 | 0.497| 0.44B| 0.373 | 0.485 | 0.46€| 0.480| 0,319 | 0.416| 0.378| 0.508 | 0.910 | 0,140 | 0,108 | 0,045 |-0.,052 |~0.08) [=0.051 [~0.098 -0.164
14.0| 006 L2 -.018| ~,004 054 09| -.008| ~-,015 052 .0l8] ~,009 | -, 017 | .0R3 008 ~.018] ~,087 0186 00| =,C34 | ~.
43.0( O -.014| ~.028( -.0dB 00l | -, 005) -.088)| -.43 | © ~«Ol4]| =.080 | ~.044 |»,005 | -,005} ~, 051 | ~, 045 | ~.008)| -.016| -.050 | ~,044
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TAELE IIT - FITEREAL AND

PRESSURE COEFFICIENTS OF NACA 6«=INCH RAM-JET CONFIGUBATION
POR FOUR ANGLES OF ATTACK - CGontlnued

{c) Comcluded, ~» Froe-atream ¥ach numbsr of 1.78 with model rotatsd 180°,

Sl a1 memg s 0867 | o %100 myfmp % 0.TER | o = 10% mying = Oveie [ o®100 myfng = 0.0 | o w109; mg/mg ® 0371
Longitudinel d&lstribution of Cp
Quter shell Pentar Qutar shell Center Outer shell Center Outer shell Center ODuter shell Centeny
body ] body body body body
Ixternal = Intar- External Intetr- External Inter- External inger- External Intas-
o—= | o° 80° | 180°| 180° @ [eo® | 180°| 2007 | ©° 90° [ 180° amo®| o° 90° | 18¢° | 1m0° 0% | wo° 1809 180°
1.6 0.268 0.480 0.84% 0,918 1.089
-1.0 314 787 B0 1.08% 1.23%5
=~0.5 2618 548 «980 1.188 1.568
<] +T47 928 1.087 1,316 1.481
0.6 R.670 1.8828 065 | 0.545 1.877] 1,089 | 0.877 1.169 | O.442 1.488 |1.400 | 0,208 | ° 1.60R | 1.557
1.0 | 48B4 |0.215 ] 1.106€ | 1.182 476 |0.164 | 1,245 1.194 444 | 0.084 1.008 2399 [0.008] 1,490 [1.474 204 F0.101| 1.854 | 1.599
1,6 388 <151 | 1.181 | 1.157 «&79 | JA386 |1.224] 1.310 «368 | L09Q 1,508 «SEQ JORR| 1.504 |1.007 +BB0 | -.086| 1.65%) 1.8i5
.0 | 353 Jig ] 1.001 | 1.088 S0l L0086 |1.551] 1l.342 «307 | 075 1.404 <276 «O0B9] 1.514 |1.518 835 | =020 1.824| 1.810
2.5 258 L0881 1,081 | 1.018 254 L0804 [1.5309 1,342 237 <049 1.414 215 «020] 1,680 11,510 Jd6d | -, 1.6191 1.608
3.0 | 288 L60 | 1,057 598 L2064 <05 |1.385| 1,344 2456 205 1,416 223 «012] 1.519 j1.817 J88 | -, 611 1,608
4.0 | 178 |-.003 | 1.007 982 «J82 |+.002 |1.300] 1,297 170 [=. 1.407 185 | ».0565] 1.517 |1.614 54 | -.064] 1.802| 1.506
8.0 | 142 [=.088| .903| .938 144 |=,034 |1.264] 1.268 L1335 {=.040 1.400( +18D0] -.063{ 1.509 |1.511 108 |"-.087| 1.890) 1,680
6.0 | 128 |~.088 T2 783 A28 |- 046 |1.981| 1.R28 +1E0Q |~.062 1.389 Jd0% | =» 1.499 [1.504 098 | ~.0m4| 1.578 | 1.578
7.0 ~ o k4 .£58| .888 -,06L |1.167] 1.208 =056 1,389 - -, 084 1.500 |1.5035 =-,074| 1.568] 1.568
8.0 JAd08 |[-.068 29 ~S40 108 [-.061 |1.181] 1.179 «108 |=.087 1,500 092 | ~,078] 1.505 [1.504 L08R | =.083| 1.568| 1.666
2.0 | ,118 - nax. 0sEt 978 Jlof 1. oma j3.noel 1109 ArQ e 078 1.3071 1141 -.081] 1.499 11.804 2107 | ~.009| 1.53¢ | 1.540
10.0 =089 « 754 -.074 1.024 - 078 1.400 =~ 086 1506 - 0895 1.689
11,0 | 10& |-« 809 203 |~.08L 1.089 +099 |-.086 1.410 «QBB | =, . 1.509 0683 | ~.008 1.587
12.0 | .009 |-.085 A2 +100 [-.088 1,110 0 |1-.081 1.486 .088 | -.007 l.529 | 08O ~.10R8 1.53%
1440 | 091 |=.093 476 080 |-.008 | 1.280 <006 |-.102 1.450 080 ~.108 1.538 04 | ~.110q: 1.609
180 | JTB5 [~alT0 R e HI L0 ] 1.1k 079 ;=211 l.48€ . 0741 -.11E 1.k88 -0871 . 120 1.878
16,0 | .076 [|-.113 1.091 .078 |-.118 1.388 JO75 | =-.119 1,510 086! ~.124 1.671 +083 | =-,1%7 1,504
21.0 | JO73 [|=.180 ] 078 |-.124 1.470 «069 {-.189 1,644 0861 ~-.138 1.593 L0821 -.137 1,812
L0 [ LOTE |-.110 l.584 Q7R |-.113 1.658 089 |=-.120 1,576 .086 1 -.184 1.618 083 | =137 1,658
27.0 | +063 |-.008 1,963 | ,085 |-.100 1.875 | .060 |-.103 1,599 | 0877 -.2.08) 1.629 | .o86|-.103 1.645
BLe0 | 4007 [».070 1.4%6 035 =070 1.095 WO0R |- 0T 1815 008 =.0TH 1.558 LOE0 ) =.0"2 1,848
35.0 | 084 |~.082 +023 |~,.088 JORR |- 020 ~.00% 1 #0807 =083
7.0 1.487 1.828 1,830 1. 1.658
40,0 | 0088 |-.009 «0R8 |-.Q0B .028 |-.099} ~085.] -.0100 «0B3 | =100
456.0 | .03 |-.095 081 |-.004 .0B0 |~-.084 «0R0 | =00 080 | =-,083
Circomferentisl distribut of cp
zg;— Outer shell, extarnal Outar chell, sxteroal Outer shell, external Duter ahell, external Ouber shell, external
on 1
g—+ | 180 sz0 540 720 190 380 540 720 ig0 340 540 IL 780 1a® 389 540 e 1a? 380 840 720
0.6 [0.682 l0.612 | 0.531 | 0,484 | 0.835 |0.580 0,500 0.501 | 0.550 |0.516| 0. 0.831 | 0.402 | C.231! 0.883 {0,048 | 0,182 | 0,115 0.019[-0.120
14.0 | 07 +O40 | =.005 | -.042 2078 | 044 |=.004] =.044 =074 JO4Q) =, =047 2088 »055| ~,018 |-.004 062 «088| =.021, ~.009
42.0 | 005 |=.005| -.008 | ~.094 +OLS §=,017 | =.058] «.,006 2014 |~ 008]| =. =, 097 012 | ».018| =.0569 |=.087 J012 | -.0L9 -.059] =087
1 » £ 3 <
L ' i i '
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TABLE ITI - XIYEREAL AND INYERNAL PHESSURE COEPFICIENTS OF NACA 6-INCH RAN-~JET CONFIGURATION
FOR FOUR ANGLES OF ATTACK - Gontinuned .
(d) Freo-strsam Maoh mmber of 1.99.

~HAG”

2‘1:; a ® 0% mx/ug = 1,00 [ a = 0% my/mg 3 0,068 rn-oo;wmo-o.w I a-a";nb/no-o.'na-[ o x 0% mg/mg " 0.359
Longitudinal distributien of Op.
Outer shell Janter Gater shall Center Outer shell Gentar Outer shall Oanter Outer shell Center;
Tl sl w T Tl w od e
Ly et = =y w4
Extemal Iﬁ- Extornal Inter- External I::le.r- Bxternal ﬁr— External Inter
o— | 180° | g70°| o° o° 180° | g70°| ©° o° 180° | ero®| of 0° 160° | 180° | 0° o° 1909 180°] o° o
~1.8 0.448 0.444 0.444 Oubid
=1,0 456 480 A «09 1.194
-5 ~A8S «180 511 1.088 1.4R7
] +AE1 653 1.176 1.380 1.460
.5 [c.ees lo.em | o.y! 358 | o.2a0 | o.e6s] 1.148] 1.208] o.208 In.a0nl 1.227| 1.208 |0.107 | 0.088 |1.445 (1.%a5 ~0.0881 1,501 | 1.408
1.0 | .108 1890 808 300 J73 73] 1.156| 1,148 «148 J451 1385 1,887 | .l02 008 1,441 (1.376 |=0.007| ~.002] . 1.881 | 1.535
1.6 | o135 | 32| JBE3|  45Y A281 | L119( 1,158 1.1p4 104 208 1.387| 1284 | 078 | ,078 (1,443 [1.394 008 .003; 1.601 | 1.504
2.0 | 009 098 | .EB1 550 004 .008| 1,188 1.009 079 074! 1,330 1,247 | 081 1057 |1.445 |1.383 013 008| 1.582 | 1.568
2.6 | 073 078 888 488 088 | ,082| 1,180 1.144 088 08L] 1,857| 1,202 045 058 |1.450 |1.411 008 001| 1,663 | 1.5688
3,0 | 0656 | 064 .589| .480 058 | L0444 1,176 1l.1B59 +043 | L035] 1.530] 1.203 | 036 | 020 |1.4456 (1,420 .006| -.000| 1,508 | 1,876
4.0 | 014 »011 »800 511 2009 L005] 1.1%0| 1.178 005 1,387 1,308 | ~,006 | -,01] |l.445 433 | ~,084| ~. 1.5687 | 1,683
5.0 | 008 |=.006 543 15| =,008 |~,009| 1.1564] 1.168| =,005 |~.014] 1.312(| 1.310|=,018 | =.021 [1.,438 |1.430 | =-,034| -.036[ 1,507 | 1.588
8.0 |0 =,000 +820 38 | -.010 |-, 1,154 1.141| =-,016 |~.OL3| 1.208| 1,304 [-,000 | ~.0B0 (1,451 [1.430 | ~.038| ~. 1,687 | 1.587
¥.0 |0 -.000, | .635] .875| -.006 [-.007| 1.150| 1.180| -.010 |-.013| 1. 1,306 | ~.014 [~.018 [1.436 [1.438 | -.086| =.030| 1,508 | 1,593
Bal ol [=0 | #0006 4OV [ =010 [=o000 | L.1GD[ LeBOL| =010 [=.0ld| L,JUT| LS00 [ » 00U | = 080 [L.400 [LADE | -.080| «,000| 1.600 | 1.600
9,0 |-, ~,008] 5635 470 | =008 |=.0123} L1688} 1,199]| ~.003 |~.017] 1.3235| 1.538 |«.017 | =.0Q1 |1L.453 |1.,457 | -.0@6| =-,030| 1.608 | 1.604 |
10.0 00R 14 | ~,005 | -.004 1.1861 =.01Q |=-.008 1,530 | -.015 | ~,0L3 1,400 | -,003} -.0R1 1.6807
11,0 | 003 [-.001 A70 | ~,001 |~,004 1.818| =.005 |=. 1.548 { ».010 | -,013 1470 | =.019( =,081 -812
18,0 | 003 801 O -+004 1.269| ~.008 |~. 1.537¢ | -,009 | -,011 1,490 | -.017| ~,0L9 l.62
14,0 -&g - 1.143 L0830 i 1381 o -.004 1. =,005 | =,008 1,680 [ =,018) =.0L3 1.630
14,0 | . +Q0L 1l.338| 003 |-.00@ 1.431| o = <004 1,494 | ~.004 | ~.000 1,664 | -.011[ -.0L3 1.887
18,0 | 008 +003 1,374 «007 | LOM, 1.467 2005 |- 002 1.537 #0001 | -.008 1,683 | =a =011 L8TR
BL.0 | 013 | 005 l.498 JOLL | 003 1,588 008 | ,003 1.698 | .008 | -,001 1,638 +001] ~.,008 1.008
24.0 | 010 | .04 1.885 M4 | .0la 1.850 -0ix | .01 1.a82 @ 0111 .08 1.878 -006] .a08 1.716
87,0 |-.000 +003 1l.851 | =-.000 001 1.878| =-.0ll1 |O 1,608 +0l4 | ~.008 1,708 | -.018] -.008 1.730
31,0 | 003 {-.008 1,000 S00L | ~.008 1.707 2001 |=.008 ] 1714 |['=,001 | =, 008 1,778 | ~.004| =.000 1.738
35,0 |=.080 |~.018 =.081 | =,020 -, 028 [=.000 083 | -, 028 -,004| =.083
BY.0 1.781 1,48 1.748 1.744 1.748
40.0 |~.013 [=-,013 =.0l4 | =.018 =004 |~,008 -, 08 | ~-.018 =.017| =.0L6
46 =008 |-,00 =000 | = 012 =009 |=,0138 =,0ll | =013 m018) ~.0Ld
Cirowmfarential digtribution of Gp.
ﬂ‘fi-'l- Outer shell, external Quter shell, extsrnal Outer shell, axtarnal Outer shell, external Outer shell, external
on
66—~ | 19068° | 816° | o340 g5g° 190° | 2160( z340| 28RO 1980 | 216¢] a540| g5a0 | 1gse | 2169 | sn40 | B8RO 1680] £16°] R340 | BlIgO
0.8 0.R6% | 0.,873| 0.871| 0.262] 0,908 |0,B08( 0.204| 0,198 | 0,102 | 0.100 (0,009 |0.093
14,0 |0.003 |0.00L| O 0.008 005 (=008 =.001| ,002| =.005 (~+008| =,011| =,005 | =¢008 [ =,009 |=,008 [=,007 |~0,0l4|~0,007|=0.007 }0.015
43,0 |~.011 |-.008) -,001) ~. 003 | ~.01% [-,001| ~.002| -, 003} -,003 |-,003) -.005| =004 | ~,005 | =, 008 le,01F |- =,018] =.005] ~,018 | =,
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TABLE II1 - EXTERNAL AND INTEANAL PBEBSU'E! COEFFICIERTS OF NAOA 68~INGH RAN-JEY CONFIGURATION
FOR FOUR ANGLES OF ATTACK -~ Contlomed

¥202

(d; Conblnusids = FrwG-@IGhiE MAGL DUGOEE OX 1-‘"‘. %
:::; a % 0% my/mp = 0,378 o * 0% my/mg ¥ 0,908 I a = 5% wg/mp * 0.999 a * 3% mc/ng * 0.954. J c = 3% my/mg = 0.88
Langitudinal distrlbebion of G , '
Cuter shell Centor Qutar shell QGenter Outer abell Centeor Outer shell Oenter OGuter shell Centar
hody i body body body body
‘External [Inter~ External Inter- Exteroal Inter- External Inter- Exteroal Inter-!
nal |- nal nal nel nal
o—= | 1Boo | ®70°| o° o° lag®; e70°| o9 o° 180° ) r70°| o9 L 180° @270°| oO° o 180°| evo®| of o
=1.5 1.809 Q.440 0.521 0.520 0.521
~1,0 1.42) AT +«H61 561 545
-8 1.467 478 +559 +559 581
o 1,530 - «6481 . 548 681 - .| 1.250
b [F0.826 [-0.233 | 1.6600 1.5900| O.R51] 0.856| 1.234 | 1.B89 .208| O.282| 0.637| 0.400| 0.158 | 0.8563 |1.004 |1.R14 0.081 |0.18% |1.557 |1.86%
1,0 «.108 | ~.113| 1.8560] 1.884 Je4]  L165] 1.83%8 | 1.195 143 | .187| .565| LEBG| .O84 | 178 (1.237 |1.08Y 088 | .180 |1.20% |1.214
1.5l -.080! -_086] 1.642] 1 458 21171 113l 1.24011.188 o1l .1m| .4ae7l .411]| 06581 .110 (1.161 11.108 .034 | ,107 11.P97 |1.935
R.0)| ~.058 | ~. 044 | 1.65611 1.838 WJA100] L0085 | 1.244 | 1.166 048 098 478 2254 032 .088 [1.175 |1.001 .0l 077 | L.314 | 1.286
2.6 -.052 ] -.088| 1.652 1.847 .088] .089 | 1.a54| 1.204 85| .070f .441| .364| .0l2{ .O52 |1.193 |1.14B | -.00L | .O56 |1.325 |1.278
5.0| -.0e4] ~-.030| 1.683] 1.848 048] .043| 1.246( 1.8218 3| .o51| .300| 444 JOOL | .OM6 |1.B00 |1l.17% | -.C0l1 | .O52 | 1,384 |1.390
4.0| =-.040] ~.,048| 1.655] 1.8563 | =.001 2002| X,244| 1,232 -,085 009 487 2971 -.054 007 [1.214 |1.197 =041 |-. 1.5350 |1.318
5.0] =047 | -, 049 | 1,658 1.657 | -.001| -.001 | 1.8R9| 1.232 088 | -.008 «355 493 048 | ~.008 |1.R02 |1.201 o051 |=,0028 | 1,334 |1l.381
6.0| ~.0d2 | ~.042| 1.657| 1.88%7 | =.018| -.000] 1.811) 1,220 -,087| ~.0AR B85 507 045 | =.010 |1.290 |1.185 049 |=.0L5 [1.517 |1.325
7.0| ~.085| -.087| 1.868] 1.860| -. -,008) 1.8281 ] 1.835| -. =-.010] .683| L7320 ~-. =011 |1.207 [1.206 | ~.089 |-.017 |1.350 |1.350
8.0 -.057 | -.057| 1.662| 1.668 | -.0lP{ -.011| 1.B8) | 1.287| ~-.0RB| -.014]| .70&| .70& | -.085|-.003 |1.R45 |1.D47 40 (=019 | 1.357 | 1.369
$.0| -.052] .038| 1.684| 1.888 Q1| -.015)] 1,244 | 1,868 -,086 | -,006] .883| .B64 -.082|-.007 |1.B352 |1.867 | ~.085 |-.022 |1.364 |1.369
100 =B8] L0687 1.866 | =007 =.005 l.24% ) =.0R1 | =000 ORE | =026 | -.0L0 L2581 | =.027 [=.0k= 1.378
11.01| =.024 | ~.02% 1,688 | -,Q0L| -.000 1.271| =-,01R|-.GL0 «979 | -.018 | -.011 1,888 | «.020 |«.,014 1.392
12.0 | =. 02 | =, 1.678 Q0L ~,003 1.518) -. - 011 1,078 010 | -,018 1,54 | -.017 [-.017 1.417
14.0 | -.017] -.018 1.681 .00R). ~,001 1.3694 =~.003 | ~.01R 1.298{ -.008 | ~.011 1.302 | ~.0L1 (=-.012 1.467
18.0| =,004] ~.018 1,887 -008) -,003 1A462{ =-.000] -. 1.526] -.002 | -, 1.448 -.008 [-.0023 1.507
18.0 | -.008 | -.014 1.693 00| D 1.500 .008 | =.000 1.400] .0041-.008 .49l | @ -.QL0 14541
11,0 -.001 | -.008 1.704 010 -003 1.875 +021 | ~.Q05 1,647 Q19 | =.0056 1,568 018 |=. 1.593
£24.0| =.003,+ 002 1.713 018 013 1,633 008 »008 1,504 - 004 «007 1.813 - 005 004 1.637
27.0| -.020 | ~.008 1.70| -.021| O 1.676{ =.013 ] -.006 1.65E6 | ~. - 1.681 «017 |=.» 1.876
51,0| -.005 | -.012 1,733 -, 008 1.706 002 ] -.016 1.700 -,015 l.60% .001 |-.018 1.699
4 86,0 | =,0379 -.087 ~.08R] =.020 -,032 | -.028 -.0228 | -.027 024 |-.
I7.0 . 1.78¢ | 1.743 1.738 1.755 1.733
40,0 ~,018 | -,00L8 =-,008| -.0l6 -.013 | -.0B3 -.01% | -.0%3 014 |-,
45.0 | +.018 | =015 =.008] =-.013 =.008 | =.Dp) =.008 | =.080 =008 |=.0R1
Cirocumfersntinl diatributlon of Gy
Bia— Outer sbell, external Quter shell, extarnal Outer shell, external Quter shell, external Outar shell, external
tion
@—= | 193°| 2189 2349 852° 198°| =216°| 234¢| =258° 198°| 2160 =2340] gsgo| .19sd mie0 | 2340 | esee 193¢ | 2180 | 8340 | 3520
0.5 [-0.328 |-0.226 |-0.885]|-0.229 O.ggg 0,254 | 0,260 | O.B44| 0,211 | 0.285{ 0.R43| 0.281 | 0.162 | 0,181 |0.20L |O.E26 | 0.007 |0.10¢ |0.,127 |0.154
4.0} -.018 | ~.020| -.Q0O| ~,017 | ~-. =004 | -.00L | -, -,007 { -.O11| ~,007| -,008 | ~,000 | ~.003 |~.006 |-.018 | -.00G |-.0Q7 [=-.005 |-.01%
43.0{-.017| -.008 -.017| -,017 | -.013] -.010 | -,Q15 | -.005)| -.015|-.005| .oge| .038)|-.002}-.005 |-,017 |-,045 | -.002 |-.004 [-,017 |-.0m) |
”
» ) [ > A
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TABLE I - BXTERHAL AND INTERNAL

2034

PHESIUHR COEPFICIENTS QF MACA S~IRCH BAM-JET CONFLGURATION
FOR POUR ANGLES OF ATTACK - Gontlimued

(d) Continued. -~ Prea-atrosm Mach nmbor of 1.9%

RAGA

Sta-| o = 3% mp/mp * 0.740 | a3 mgmp= 0510 | o =3 myfmsm 0448 | o " 6% myfmg 0.996 | o v 6% myfmg = 0.984
¢}
Langitudine]l distribatlon of Cp
Cuter shall Center Outer shell Cantar Outer shell Conter Outer shell Center Outer shell Cemt
body body body body body
Extarnal Inter- External Inter- Extermal Intar- Extoranl In:lar- External Ix;:;r-
nal n
@— | 1800 8700 o° oo 1lgpe| 27c0 oe 0o 180°| B700 oe [ 1 B700 [ oo 1ao°| 2700 [ 00
-1.b 0.531 0.681 1.051 0.801 H 0.601
=1.0 564 1.574 1,410 S5 1648
-.b 1.R4% 1.418 1.438 £S48 646
1] 1.364 1.444 1,858 853 534
0.8 =G.018) 3,078 | L.407 | 1L.340 | =C.185 =0.084 ] 1.588) 1.478 ) ~0.847 |-C.A80| 1.810; 1.5%5 ) 0.183 | 0.282 | O.441 g G.2%C (0.Y8% «B57
1.0| 008 005 | 1.417] 1.585 | =,008| =,013| 1.550| 1.6168| =-.140| -.060| 1.804] 1.572 JO81 +1B9 « B0 ,788 182 |1,001 +O28
1.5| 0.008 JO75 ) L.489| 1,381 | -.065 .006| 1.565] 1.541 | -.103] -, -1.608 1.584 004 A5 ~AT4 382 135 |1,088 | 1.030
8.0 «, 006 «066 | 1.438] 1.877 | =-.081 «»008] 1.570| 1,541 | =.079| -.0R4( 1.812 1.684 0 =, « 097 +685 | -.008 000 [1.1368 | 1.046
8.5 | =017 ,058 | 1.448| 1.410| ~-.068; .006| 1.577| 1.660| -~,.075| ~.021{ 1.817| 1.808 | ~.0RC 089 «386 #3501 071 |1.156 | 1.118
Ja0 | =u «0lB | Lo4d6| 1,422 | =, 040 ) -.000| 1.577| 1.5667 -.088| -.026] 1.618( 1.814 | -.051 + 050 259 .388 038 11,160 | 1.143
4.0 -.049| -.012 | 1.465] 1.441 | -.067| -.088] 1.5684| 1,679 | -.081| -.041| 1.684| 1,524 | -.088 +005 413 208 007 |1.172 | 1.169
5.0| -.088| ~. 1.451| 1.45)1 ] =-.070]| -, l.588| 1.589 | =-.070| ~.045| 1.628] 1.629 | ~.068 | ~.014 <708 683 ~.008 |1.1758. | 1.176
6.0{ ~.064| =,028 | 1.461| 1.450 | -.065]( -. 1.584| 1,601 - -, 041 1.881) 1,632 | ~,088 |~. 545 848 =-.019 |1.168 1.l81
70| ~,046| =,022 | 1, 460] 1.465 | -,066]| ~. 1.097] 1.509| =-.060]| -.009| 1.686] 1.837 | -.088 |=. «B30 851 =.080 11,179 | 1.16835
8.0| -.0A6| ~.02411.479] 1481 | ~. -.055] 1.808| 1.608]| -, =080 1,645 1,843 | ~.044 |-.008 850 | 9560 ~-.008 [1.214 | 1.881
%.0] ~.039| -,0077] 1.498| 1.491 | -.046) -.035) 1.613| 1.618) -,050] ~.041] 1.647| 1.850) -.088Y ~,D51 209 | 1.006 -,081 |1.818 | l.R®@e|-
10.0 | -.052| =-.010 1.498 [ ~.038] -, . 1.621 | -.043] -,031 1.865 | -.0R9 «089 1.03) -.027 1.220
11.0| -.0R6| -.009 1.800 ! -.031| -.0871 1.687| -.058| «.051 1L.657 | -.022 | ~.053 1.0085 - 081 1.B56
12.0| =082 | ~-. 1.825 | ~.0p7| «.0a7 1.633| =-.081| -.081 1,863 -.017 | -.051 1.158 -.058 1.897
14.0| -, 016| -.017 1,568 019 | -.088 l.647 | ~.024| ~.0a7 1.67) | ~. - 1.864 Q50 1.574
18,0 | =.0L0| ~.0L7 1.565 2004 | =-.002 1,881 =-.017] -.0R8 1.800 | -.005 [ «.036 1.348 -.038 1.438
18.01 -,003| -.018 1,604 | -.007 | ~,018 1.871 ) =~.0lo] -.0R8 1.688 +010 .037 1.418 =038 1,488
EI.O =.015| =,010 1.639 L0011 | -.014 1.690 L007] -.Q17 1.696 .00 | -.084 l.408 =-.038 1.666
22.0, ¢ 308 1871 | =008 -.005 1,707 | =a007 7 =000 1.708 | 008 [~.080 1.57¢ =034 1.61%
70| =u01l9| = Q00 1.698 | ~.022 | -~-.013 T.719 | ~-. =017 1,716 OB |-, 1.88 - =-.020 1.681
51,0 | =,0031 -.0L7 1.714 ~.004 | -,018 1.728] ~,007) -,008 1.720 003 |=.041 1.07 ] . 041 1,695
01 -.085] -,050 =027 | -.031 -l,089 | -.034 +084 | =.061 ~-.034 |-.0b8
7.0 1.738 1.733 : %.733 1,707 L. 756
0e0 | =014 -.0R3. =,014 | -,083 ~.017 1 -.0B8 ~-.0l0 |-. =011 [~.049
45.0] -.009]| -.0R0 =011 | -.02) =013 | -.024 =007 |~. =007 {~.04f
Ciroumfeyential dllu'l.hutiun_o.l‘ Op
I't'.“- Onter shell, sxtaraal Outer ahell. external Outer shell. external Outer shull, axternal Outer ahsll. axternal
lem
198%| oleo | es40 | aspo | 2ese| myso| es4o| s68° | 1980 szo 340  |2530 198° | 918¢ | g34¢ | 8680 196° | 2189 | 2x40 L4
0.5 [0.016 0,000 | 0.081 | 0.041 | =0.163 |0.147 0.127 |-0.109 | -0.843 [-0.238 ~0.224|-0.202 ) 0,184 |0.,101 |0.156 |0.208 | 0.135 |0.181 |o.193 | o.R33
4,0 =007 »,088 |~.006| =-.019 | ~. 027 | -. - -,028 | -,031} -, =.039 (~,013 |=.026 !-.003 [-.040 | ~-.012 |-,084 [-.065 |~-.038
3,0 | =, 005 | ~.004 | -.010 | -.041 | ~.014]| ~, 008 | ~.029| -.007 ] =-.0L7| -.007| -.022| -.Q07 015 080 |-.026 |-,009 | -,014 {-.081 028 | -.010
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A

EABLE III =~ EXTERNAL AKD INTERNAL PEESSURE CGOFFFICIENTS OF HACA S-INCH RAN-JET CONFIGURATION
. FOR POUR ANGLES OF ATTACE - Concluded

I {d) Conalnwilad. o Fras-atmasw Uanh womhas oFf 1_00_ : GA!'A j,
SE7 tonaludad, = Yras-s SIPER ~408 DURSIT &8 Vs . W
Bta-] o = 601 m/mo = 0,733 | o = 6% mpfupy = 0374 | G % 10P mg/mg ® 0,966 | G = 100 mp/mp = 0,808 | & * 10°; my/mg ¥ 0,710
tlon Iangltudinal distrlbution of C .
Outer shell Center Duter shell Center Quter shell Ceater| Juter shell Centary Outer shell CGenber
body body body bedy bedy
External [Inter- External Inter= External Inter= External Inters External | Inter—
_ 1ol ) nal, nal nal nal
o— | 190°| 270° o° o0 180°| B70° o o° 180° e70° oe o° 1809 27Q° o° o° 180° 2709 oe oo
=1 .5 0.605 . | 0,998 Q.738 2,780 0.78%
=1,0 876 1,318 «791 «785 875
| -.B 1.075 1.370 .788 785 057 -
0 1.E97 : 1.418 o745 »T46 1.063
.5[=0.084| 0.100| 1.295| 1.264 | =-0,251 (=-0.125( 1.5351| 1.470| =0.001| 0.291| 0,386 |0.594 |-0.063 [ 0,008 |O.414 | 0771 |-0,148 | 0.138 | 0.946 | 1055
1.0} -.068 .106| 1.353| 1.2721 -.818( -.050 1.532| 1.494| =-.044 B0l 436| 713 | ~-.068 213 m-] 4% | -.154 «130 | 1.046 981
1.B| -.070 .085| 1,361 1,307 | =-.187( -,0268]| 1.541( 1.520| =-.078|. .142) ,533| .264 | ~.080 «155 3983 .680 | -,158 .110 [ 1,128 | 1.066
120|060l .08411.3791 1.53191 - 187 -_014] 1.65680] 1_880! -~ 0AR| .1o4; .76A81 .BvA | -.066 116 11,0081 .865 | -.157 ] .00a[1.19611.001
B.5| -.078 +O45| 1.395| 1.508| =.180| -.013) 1.5866( 1.542 -.090 .0'?9’ .764) .568 -.088 .082 [1.084 |1.060 -.188 .085 | 1.210 | 1.161
3.0| =078 «O0R4| ).598| 1,376 | ~.157( -.0L9| 1.564( 1.651| ~.000 .06 J787| 824 | -.100| L0658 (1,135 |1.116 | -.168 | ,D41 | 1.324  1.197.
4.0| ~.0058| ~.009| 1.413| 1.402| ~.136| -.036| 1.564| 1.685| =~.110{ .00R{ .91B| .B56 | -.ll6 .007 11.178 |1.184 | -.142 |~-.002 | 1.250 | 1.258
5.0 =.095| = 1.,415| 1.417| ~-.)33| -.045! 1.5850| 1.5684 ~.104| - 018! 1.00811.007 =110 | =.018 [1.175 |1l.175 | =.1B1 |- 1.847 | 1.B54
6,0| -.004| =.0R8| 1,416 1.417 | =,108( =.045; 1.584| 1.565 -. =020 | 1.024|1.024 “ 00 | -.085 |1.181 | 1.175 | -.187 | -.030 | 1.R37 | 1.846
7.0{ ~.089| ~.0R9| 1.432| 1.433| ~-.068| ~.048| 1.560| 1.564| ~.076| -.058°  1.050|1.083 ~.068 | =.035 [1.208 |1.R0Y | ~.0 | -.059 | 1.249 | 1.861
8,0\ -.061| -,054| 1,452 1.458| -.075| -.060{ 1.554| 1.560| ~,063| -,048| 1,100{1.100 | =,066 | ~.047 |1.B53 [1.R86 | ~.072 | «~.062 | 1.254 | 1,860
9.0| -.00L| ~.059] 1.481| 1.468 | ~-.061| -.035| 1.546( 1.538| -.034| -.088| 1.18%1|1.189 | -.041 | -.057 [1.288 |1l.288 | -.065 |-.061 | 1.924 | 1.845
10,0| -.081| =-. 1,478 | ~.0B81| ~,050] 1,646 -.005| ~.0Q88 l.149 | -.030 | ~.066 1.312 | ~.0d1 | =.061 1.204
11.0] =~ 58] -.008 LokS0 | = 0RG[ =058 1.660] =0l =065 1.177 | =-.081 | ~.060 1.559 | -.0%0 | -.009 1.185
1R.0| ~. - 1.506 | -.084| -.058 1.857| =.010 -.0'71'| 812 | - 015 | -.07) 1.367 | -.081 | -.076 1.810
14.0| ~.007| -.044 1.586| -.0eR2| ~,0865 1,676 +005| -.000 1.282 | -.005 | -.080 1l.424 =.,0L0 | =.085 1..2908
14.0| -.010| -.044 1.5621 -.015( -.053 1.50% -007} -.090 1,339 (.. 009 | -.080 1,472 | - 008 |-.0056 1.369 .
14.0| -,003| -.063 1.583| -.007| -.050 1.604] -.004]| -.097 1.585 | .016 | ~.099 |1.508 | .007.|=-.102 1.408
AL.Q| OT7| «.059 1.614| =-.00L| -.045 i.628 004] «,108 1.449 .008 | «.108 1,561 | ~.006 [-.112 1.464
£4.0| -.007| -.026 1.644| ~-.005; -.01% 1.647| - ~,111 1,514 -.008 | ~.111 1.811-| -.011 | -.118 1.B613
®7.0| ~.030| -.004 1.660| -~.018| -,035 1.658| ~.001| =,104 1.689 004 | =104 1.647 | O -.118 1.548
v |81.0] ~.003| =-.044 1.686 | =.005| -.046 1.662 Q07| -.107 1,585 008 | -.107 1.669 OS5 | -.118 1.640
35.0| ~. - 064 -.088] ~-.058 ~.080| =,128 =020 | ».123 i m OR4 | =129
57.0 1.710 1,667 1.608 1.692 1.681
40.0| =.010| -.049 -.018} -.080 =-.002| =-.108 =002 | =007 . -.006 | =100
45,0| -.008| -,045 =013 -.048 ~.005| -.108 008 | -,003 =.010 | ~.096
. Cirommfarential distrivution of Gp
::a- Quter shell, axternsl Outsr shell, external Cuter shell, extarnal Outer shell, extesrnal Cuiter shell, externmal
on =
@—»| 1980 2169| 2340| as20 108°( 2189 2349| 252°| 198° |R16¢ [234¢ |gSee 15689 | 169 | 2349 | 2680 198°| 2189| 2340 R&RO E
0.5-0.G78(-0.062 [-0.015| 0.085 | ~0.B4N |-0.251) -0.%07[ -0.173| 0.015] 0.G84| G.L39|0.807 | ~0.044 [-0.007 [0.067 [ 0.17R |=0.157 [=0.107[-0,088 | 0.01B Lot
14.0| =~.028) =.034| -.008| ~.047| ~.020| -.040{ -.003] -.058| =-.01%| ~.045| -.008(|-.105| ~.0019| -,048 |~. 019 | -.086| ~.065( -.007{ ~.,113
43,0| -.0L7| -.022] ~,086 08| ~-.017| -.023] -.028 «007| - .0RS5| ~.040] =.046| .007 =028 | -,049 |-.048 007 | -. ~.000| -,048 004 E
o]
£
0
o
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NACA BM ESQJ26

~ Pressure model of NACA B-inch ren-Jet oconfiguration,

Flgure 1.
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Mesn geometrical-area ratio, S/8z
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Figure 3. - Longitudinal varlation of mean geometrical-ares ratlo.
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Total-drag coefficlent, Cp

KACA RM ES50J26

o4

' Free-strean
Mach number

o 1,59
g 1.79
< 1.99

3

VN
v
pa
,

.2

N\

AN

o1

9]

.2 .4 .6 .8
Mass-flow ratio, ms/mg

1.0

Figure 5. = Varlation of total-drag coeffliclent with mass flow at
zero angle of attack for three Mach numbers.
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Figure 6., - Variation of minimum total~-drag coefflclent with free-

stream Mach number at zero angle of attack.

¥202



fALY

4
!
4

\
\ Mans-flow ratlo
\ m5/ug
1] 0.%
b § - 309
K \\ —~——=—Thaorstical
o \ . (Cp = -2 vx/Up)
AP 5 A o
}{ P ey e — R = 1 = Vo
N = —1 E *E \_| - — ~=H
P‘Dj ]
|

Fressure coefficisnt, Cp
[}
-
O L

“HNACA

[¥] 4 .8 1.2 1.6 2.0 2,4
Distance downatrasm

2.8

of ao

3.2 3.8 4.0 4.4 1.8 5.2 5.8
wl' 11p, x/d

(a) Pree-atrasm Mach numbar, 1.539.

Figure 7. - Longitudina) veriation of sxtarnal prassure coeffiolent at zero anglse
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Nusa=flow ratio
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NACA BM E50J26 denTETmrT—_ 43

0,732
(a) PFree-stream Mach number, 1.59,

0.870 0.915
('b.) Free-stream Mach number, 1.79.

Mess~flow ratio 0,559 0,996

1.00
W

(¢} Free-streem Mach number, 1,99. C-26038

Filgure 8, - Typical schlieren photographs at zero angle of atteck for three Mach numbers,
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Pregsure=drag cocefficlient, cD-P

Fres~stream
Mach number

o 1.59 -

a 1.79

o l.99

Talled aymbola denote
theoretical cD,p
where cp = 'avx/UO
.08
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Mass—{low ratio, mz/mg

1.0 1.1

Figure 9, — Variatlon of pressure—drag coefficient with mass flow at zero angle of attack for

three Mach nuwabers,
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Distance from surface, y, 1n.
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Figure 10. - Varlation of Mach number distribution in boundary layer at zero angle of
- attack for range of mass flows at three Mach numbers. (Station 51,)
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Pigure 11. - Comparison of experimental and theoretlcal boundary-layer profiles at zero angle
of attack for range of mass flows and three free-stream Mach numbers.

9200SH WE VOVH

sl e

P

b
-




48

Friction=drag coefficient, Cp
{based on wetted area)
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Figure 12.

Frictlon—-drag coeffiecient, Cp

(based on wetted area)

NACA RM ES0J26

Free~stream Reynolds
Mach number number
o .59 19.8x106
o 1,79 20,7
+080 Lol «99 18.6
L - O —4 [w] 0
. 0404 —0— s O—0 ;
.020
o 1
.2 o4 6 .8 1.0 1.2

Mass-flow ratlo, mz/mg

- Variation of friction~drag coefficlent with mass flow at
zero angle of attack for three Mach numbers.

-005 q “Pree-stream
\\\Mach umber
.004 ~] 5 I FTurbulent
0031 Free=-stream \(\'< X
¢ Mach number 1.6
h!t) N It \\1\‘\.
.00} o 1.59 1.8 O RES e
[m] l.79 E==~___‘
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«001} Theoretlcal >
(flat plate) -~ 2.0 Laminar
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0 1 ] I L1 i1l 6
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Reynolds number, Re

Figure 13. - Comparison of experimental friction-drag coefficient with
two-dimensional compressible~flow theory at three Mach numbers.



Coefficlent of additive drag, Cp,a
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Figure 14, - Comparison of experimental additive~drag cosfflcient with one—dimenslional

theory for range of mass flows at three Mach numbers,

&




50

Drag coefficient, Cp

W NACA RM E50J26

0 ° Total drag (force model)
a Préssuré drag
© Priction drag plus pressure drag
A Addltlivé drag plus friction drag
. .plus pressure drag
& Theoretical pressure drag
(Cp = _-va/Uo)
5
P I .
N
e
2 7
Additive drag A
.1 :
’c£,49
ﬁ V&‘ ‘—/’cf
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0 AA——’fiéictio o
v drag
/Du/{
]
L
:%CA?
l

—l3 4 .6 .8 1.0 1.2
Mass-flow ratio, mz/mg.

(o) Free-stream Mach number, 1.59.

Flgure 15. = Variestlion of components of total-drag coefficlent
with mass flow at zero angle of attack for three Mach numberse
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NACA RM E50J26

Total drag (force model)
Pressure drag

- Frlctlion drag plus pressure drag
Additive drag plus “rictlion drag
plus pressure drag

o »ooo

Theoretical pressure drag
( Cp = =2v./Tg)

o4
0 03 %
5. \N
4:;; N
N
o .2
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[o]
Q
2 Additive drag \’3\%
8 1

4
S ) —f
o A’,_u—”%;?g;ZQn.drggﬁ,cr"’A;P'
P
| | <K
-.1.2 o4 N ' .8 1.0 les '

Mass-flow ratio, mz/my
(b) Free-stream Mach number, 1.79.

Figure 15. = Continued. Variation of components of total-drag coeffl-
cient with mass flow at zero angle of attack for three Mach numbers.
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52 CPPEBIENE AT, NACA RM E50J26

Total drag (force model)

Pressure drag

Frictlion drag plus pressure drag

Additive drag plus frictlon drag
plus pressure drag

Theoretlical pressure drag

(Cp = —2vx/Tp)

q poao

\\
[
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